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PREFACE 

The  lack  of  a  modem  and  well-illustrated  book  on  the  structure  of  the  princi- 
pal domestic  animals  has  been  acutely  felt  for  a  long  time  by  teachers,  students, 
and  practitioners  of  veterinary  medicine.  The  work  here  offered  is  the  expression 
of  a  desire  to  close  this  gap  in  our  literature. 

The  study  of  frozen  sections  and  of  material  which  has  been  hardened  by  intra- 
vascular injection  of  formalin  has  profoundly  modified  our  views  concerning  the 
natural  shape  of  many  of  the  viscera  and  has  rendered  possible  much  greater  pre- 
cision in  topographic  statements.  The  experience  of  the  author  during  the  last 
ten  years,  in  which  almost  all  of  the  material  used  for  dissection  and  for  frozen 
sections  in  the  anatomical  laboratory  of  this  l^niversity  has  been  hardened  with 
formalin,  has  demonstrated  that  many  of  the  current  descriptions  of  the  organs  in 
animals  contain  the  same  sort  of  errors  as  those  which  prevailed  in  regard  to  similar 
structures  in  man  previous  to  the  adoption  of  modern  methods  of  preparation. 

While  the  method  of  treatment  of  the  subject  is  essentially  sj^stematic,  topog- 
raphy is  not  by  any  means  neglected  either  in  text  or  illustrations;  it  is  hoped  that 
this  will  render  the  book  of  value  to  the  student  in  his  clinical  courses  and  to 
the  practitioner.  Embryological  and  histological  data  have  been  almost  entirely 
excluded,  since  it  was  desired  to  offer  a  text-book  of  convenient  size  for  the  student 
and  a  work  of  ready  reference  for  the  practitioner.  It  is  l)elieved  that  the  use  of 
black  tyrpo  for  the  names  of  important  structures  and  of  small  print  for  certain 
details  or  matter  of  secondary  importance  will  prove  useful  in  this  respect. 

Veterinary  anatomical  nomenclature  is  at  present  quite  chaotic  in  English- 
speaking  countries.  In  this  work  an  attempt  is  made  to  eliminate  some  terms 
which  do  not  appear  to  the  author  to  fulfil  any  ust»ful  purpose,  and  others  which  are 
clearly  erroneous  or  otherwise  undesirable.  In  many  cases  the  terms  agreed  upon 
by  the  Congresses  at  Baden  and  Stuttgart  are  adopted  either  in  the  original  Latin 
or  in  anglicized  form;  otherwise  these  terms  are  added  in  parenthesis.  The 
author  favors  the  substantial  adoption  of  this  terminology,  but  considered  it 
desirable  to  offer  a  sort  of  transitional  stage  at  present. 

The  original  illustrations  are  chiefly  reproductions  of  photographs,  many  of 
which  were  taken  by  Mr.  F.  H.  Haskett.  The  preparation  of  the  pictures  for 
reproduction  was  carried  out  by  Messrs.  J.  V.  Alteneder  and  W.  J.  Norris.  The 
author  takes  pleasure  in  expressing  his  appreciation  of  the  care  and  skill  exercised 
by  these  gentlemen  in  this  often  difficult  task. 

The  author  is  under  great  obligation  to  Professors  Ellenberger  and  Baum  in 
Dresden,  to  Professor  Schmultz  in  Berlin,  and  to  their  publishers  for  permission  to 
use  or  to  copy  figures  from  their  most  excellent  works.  Their  generosity  in  this 
matter  has  made  it  possible  to  supply  this  text  with  a  larger  number  of  high-class 
illustrations  than  is  to  he  found  in  any  other.  A  few  figures  have  been  taken  from 
other  sources,  and  proper  credit  has  been  given  in  each  case. 

For  checking  over  certain  data  and  for  assistance  in  the  correction  of  the  proofs 
the  author  is  much  indebted  to  his  associate.  Dr.  F.  B.  Hadley. 

The  author  desires  to  express  his  high  appreciation  of  the  determination  and 
constant  effort  of  the  publishers  to  do  all  in  their  power  to  render  the  book  worthy 
of  favorable  reception  by  the  profession  for  whom  it  is  intended. 

Ohio  State  UjovEBsmr,  Columbus,  Ohio  Septimus  Sissox. 

September,  1910 
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VETERINARY  ANATOMY 


INTRODUCTION 

Anatomy  is  the  branch  of  biological  science  which  deals  with  the  form  and 
structure  of  organisms,  both  animal  and  vegetal.  It  is  therefore  in  close  correlation 
with  physiology,  which  treats  of  the  functions  of  the  body. 

Etjrmologically  the  word  "anatomy"  signifies  the  cutting  apart  or  disassociat- 
ing of  parts  of  the  body.  In  the  earlier  phases  of  its  development  anatomy  was 
necessarily  a  purely  descriptive  science,  based  on  such  observations  as  were  possible 
with  the  unaided  eye  and  simple  dissecting  instruments — the  scalpel,  forceps,  and 
the  like.  At  this  time,  therefore,  the  term  adequately  expressed  the  nature  of  the 
subject.  But  as  the  scope  of  the  science  extended  and  the  body  of  anatomical 
knowledge  grew,  subdivisions  became  necessary  and  new  terms  were  introduced  to 
designate  special  fields  and  methods  of  work.  With  the  introduction  of  the  mi- 
croscope and  its  accessories  it  became  possible  to  study  the  finer  details  of  structure 
and  minute  organisms  hitherto  unknown,  and  this  field  of  inquiry  rapidly  developed 
into  the  science  of  microscopic  anatomy  or  histology  as  conventionally  distinguished 
from  gross  or  macroscopic  anatomy.  In  the  same  way  the  study  of  the  changes 
which  organisms  undergo  during  their  development  soon  attained  suflScient  im- 
portance to  be  regarded  on  practical  grounds  as  a  separate  branch  known  as 
embryology. 

This  term  is  usually  limited  in  its  application  to  the  earlier  phases  of  development  during 
which  the  tissues  and  organs  are  form^.  The  term  ontogeny  is  used  to  designate  the  entire 
development  of  the  individual.  The  ancestral  history  or  phylogeny  of  the  species  is  constituted 
by  the  evolutionary  changes  which  it  has  undergone  as  disclosed  by  the  geological  record. 

Comparative  anatomy  is  the  description  and  comparison  of  the  structiu'e  of 
animals,  and  forms  the  basis  for  their  classification.  By  this  means — including 
extinct  forms  in  the  scope  of  inquiry — ^it  has  been  possible  to  show  the  genetic 
relationship  of  various  groups  of  animals  and  to  elucidate  the  significance  of  many 
facts  of  structure  which  are  otherwise  quite  obscure.  The  deductions  concerning 
the  general  laws  of  form  and  structiu'e  derived  from  comparative  anatomical 
studies  constitute  the  science  of  morphology  or  philosophical  anatomy.  The 
morphologist,  however,  deals  only  with  such  anatomical  details  as  are  necessary 
to  form  a  basis  for  his  generalizations.  The  anatomical  knowledge  required  in  the 
practice  of  medicine  and  surgery  is  evidently  of  a  different  character  and  must 
include  many  details  which  are  of  no  particular  interest  to  the  morphologist. 

Special  anatomy  is  the  description  of  the  structure  of  a  single  type  or  species, 
e.  g,,  anthropotomy,  hippotomy. 

Veterinary  anatomy  is  the  branch  which  deals  with  the  form  and  structure  of 
the  principal  domesticated  animals.  It  is  usually  pursued  with  regard  to  pro- 
fessional requirements,  and  is  therefore  largely  descriptive  in  character.  As  a 
matter  of  convenience  the  horse  is  generally  selected  as  the  type  to  be  studied  in 
detail  and  to  form  a  basis  for  comparison  of  the  more  essential  differential  characters 
in  the  other  animals. 

Two  chief  methods  of  study  are  employed — the  Sjrstematic  and  the  topo- 

grqihic    In  the  former  the  body  is  regarded  as  consisting  of  systems  of  organs  or 
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VETERINARY   ANATOMY 

^pa„tu,  which  .«  s,,n;.»  U.  <^'^^X^^  ^^^-^^  "^  ""' 
^x-mance  of  certain  functions.     The  divisions  oi  systt^ 

1.  Osteology 

2.  Arthrology 

3.  Myology 

4.  Splanchnology 

(1)  Digestive  System 

(2)  Respiratory  System 

(3)  Urogemtal  System 

(a)  Urinary  Organs 
lb)  Genital  Organs 

5.  Angiology 

6.  Neurology 

7.  -^sthesiology 

(1)  Sense  Organs 

(2)  Common  Integvmient.  ,     ,    ,         i.-  u  *u^  ««i«+;xro 
The  term  topographic  anatomy  designates  the  methods  by  which  the  relative 

X:w3sitions  of  the  various  parte  of  the  body  are  accurately  determined,     it  presup- 
X>oses  a  fair  working  knowledge  of  systematic  anatomy. 

Descriptive  Terms —In  order  to  indicate  precisely  the  position  and  direction 
of  parts  of  the  body,  certain  descriptive  t^rms  are  employed,  and  mu^  be  under- 
stood at  the  outset.     In  the  explanation  of  these  terms  it  is  assumed  here  that 
*.hey  apply  to  a  quadruped  such  as  the  horse  in  the  ordinary  standing  position. 
The  surface  directed  toward  the  plane  of  support  (the  ground)  is  termed  inferior 
or  ventral,  and  the  opposite  surface  is  superior  or  dorsal ;  the  relations  of  parts  m 
-this  direction  are  named  accordingly.     The  longitudinal  median  plane  divides  the 
iDody  into  similar  halves.     A  structure  or  surface  which  is  nearer  than  another  to 
-the  median  plane  is  internal  or  medial  to  it,  and  an  object  or  surface  which  is  further 
-than  another  from  the  median  plane  is  external  or  lateral  to  it.     Planes  parallel 
to  the  median  plane  are  sagittal.    Transverse  or  segmental  planes  cut  the  long  axis 
of  the  body  perpendicular  to  the  median  plane,  or  an  organ  or  limb  at  right  angles 
to  its  long  axis.     A  frontal  plane  is  perpendicular  to  the  median  and  transverse 
planes.      The  head  end  of  the  body  is  termed  anterior,  cephalic,  or  cranial ;  and  the 
tail  end  posterior  or  caudal ;  relations  of  structures  with  regard  to  the  longitudinal 
axis  of  the  body  are  designated  accordingly.     Certain  terms  are  used  in  a  special 
sense  as  applied  to  the  limbs.     Proximal  and  distal  express  relative  distances  of 
^ih^  ^^^™  ^^^  ^^^  ^^  *^®  ^^^y-     The  anterior  face  of  the  thoracic  limb  from  the 
elbow  downward  is  also  termed  dorsal,  and  the  opposite  face  volar.     In  the  corre- 
sponding part  of  the  pelvic  limb  the  terms  are  dorsal  and  plantar  respectively.     In 
Ivh^^  ''^gions  radial  and  ulnar  (thoracic  limb),  tibial  and  fibular  (pelvic  Umb), 
boM        ^^^  ^  designate  that  side  of  the  extremity  on  which  the  corresponding 
and  e>^^*^^r^^ '    ^^^^  ^^^  therefore  equivalent  respectively  to  internal  or  medial 
rnal  or  lateral  in  the  animals  with  which  we  are  concerned. 


depth  in  caviti«*«a 

Such  terms  are  c  ^^*  ^''^*^^»  *"^^  medial  and  lateral  to  designate  relations  to  the  median  plane, 
nomenclature  is  v  "^^^  ^^\^  more  extensive  use  in  human  and  veterinary  anatomy,  but  the  older 

very  firmly  established  and  cannot  well  be  discarded  at  once  and  entirely. 


OSTEOLOGY 

THE  SKELETON 

The  term  skeleton  is  applied  to  the  framework  of  hard  structures  which  sup- 
ports and  protects  the  soft  tissues  of  animals.  In  the  descriptive  anatomy  of  the 
higher  animals  it  is  usually  restricted  to  the  bones  and  cartilages,  although  the 
ligaments  which  bind  these  together  might  well  be  included. 

In  zoology  the  term  is  used  in  a  much  more  comprehensive  sense,  and  includes  all  the  harder 
supporting  and  protecting  structures.  When  the  latter  are  situated  externally,  they  form  an 
exoskeleton,  denved  from  the  ectoderm.  Examples  of  this  are  the  shells  and  chitinous  coverings 
of  many  invertebrates,  the  scales  of  fishes,  the  shields  of  turtles,  and  the  feathers,  hair,  and  hoofs 
of  the  higher  vertebrates.  The  endoskeleton  (with  which  we  have  to  deal  at  present)  is  embedded 
in  the  soft  tissues.  It  is  derived  chiefly  from  the  mesoderm,  but  includes  the  notochord  or  primi- 
tive axial  skeleton,  which  is  of  entodermal  origin. 

The  skeleton  may  be  divided  primarily  into  threjB  parts:  (1)  axial;  (2)  appen- 
dicular; (3)  splanchnic. 

The  axial  skeleton  comprises  the  vertebral  column,  ribs,  sternum,  and  skull. 

The  appendicular  skeleton  includes  the  bones  of  the  limbs. 

The  splanchnic  skeleton  consists  of  certain  bones  developed  in  the  substance 
of  some  of  the  viscera  or  soft  organs,  e,  g.,  the  os  penis  of  the  dog  and  the  os  cordis  of 
the  ox. 

The  number  of  the  bones  of  the  skeleton  of  an  animal  varies  with  age,  owing 
to  the  fusion  during  growth  of  skeletal  elements  which  are  separate  in  the  foetus 
or  the  young  subject.  Even  in  adults  of  the  same  species  numerical  variations 
occur,  e.  g.,  the  tarsus  of  the  horse  may  consist  of  six  or  seven  bones,  and  the  carpus 
of  seven  or  eight;  in  all  the  domestic  mammals  the  number  of  coccygeal  vertebrae 
varies  considerably. 

The  bones  are  commonly  divided  into  four  classes  according  to  their  shape 
and  function. 

(1)  Long  bones  (Ossa  longa)  are  typically  of  elongated  cylindrical  form  with 
enlarged  extremities.  They  occur  in  the  limbs,  where  they  act  as  supporting 
columns  and  as  levers.  The  cylindrical  part,  termed  the  shaift  or  body  (Corpus), 
is  tubular,  and  incloses  the  medullary  cavity,  which  contains  the  medulla  or 
marrow. 

(2)  Flat  bones  (Ossa  plana)  are  expanded  in  two  directions.  They  furnish 
sufficient  area  for  the  attachment  of  muscles  and  afford  protection  to  the  organs 
which  they  cover. 

(3)  Short  bones  (Ossa  brevia),  such  as  those  of  the  carpus  and  tarsus,  present 
somewhat  similar  dimensions  in  length,  breadth,  and  thickness.  Their  chief  func- 
tion appears  to  be  that  of  diffusing  concussion.  Sesamoid  bones,  which  are 
developed  in  the  capsules  of  some  joints  or  in  tendons,  may  be  included  in  this 
group.    They  diminish  friction  or  change  the  direction  of  tendons. 

(4)  Irregular  bones.  This  group  would  include  bones  of  irregular  shape, 
such  as  the  vertebrae  and  the  bones  of  the  cranial  base;  they  are  median  and 
unpaired.  Their  functions  are  various  and  not  so  clearly  speciaUzed  as  those  of 
the  preceding  classes. 

This  classification  is  not  entirely  satisfactory;  some  bones,  e.  g.,  the  ribs,  are  not  clearly 
provided  for,  and  others  might  be  variously  placed. 
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STRUCTURE  OF  BONES' 

Bones  consist  chiefly  of  bone  tissue,  but  considered  as  organs  they  present 
also  an  enveloping  membrane,  termed  the  periosteum,  the  medulla  or  marrow, 
vessels,  and  nerves. 

The  architecture  of  bone  can  be  studied  best  by  means  of  loi^tudinal  and 
cross-sections.  These  show  that  the  bone  consists  of  an  external  shell  of  dense 
compact  substance,  within  which  is  the  more  loosely  arranged  spongy  substaitcc. 


TlO.    I.— FlIOHTlL    s 


E    MnATAIWAI. 


In  typical  long  bones  the  shaft  is  hollowed  to  form  the  medullaiT  cavity  (Cavum 
medullare). 

The  compact  substance  (Substantia  compacta)  differs  greatly  in  thickness  in 
various  situations,  in  conformity  with  the  stresses  and  strains  to  which  the  bone  is 
subjected  In  the  long  bones  it  is  thickest  in  the  middle  part  of  the  shaft  and  thins 
out  toward  the  extremities.  On  the  latter  the  layer  is  very  thin,  and  is  especially 
dense  and  smooth  on  joint  surfaces. 
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The  spongy  substance  (Substantia  spongiosa)  consists  of  delicate  bony  plates 
and  spicules  which  run  in  various  directions  and  intercross.  These  plates  are 
definitely  arranged  with  regard  to  mechanical  requirements,  so  that  systems  of 
pressure  and  tension  plates  can  be  recognized,  in  conformity  with  the  lines  of  pres- 
sure and  the  pull  of  tendons  and  ligaments  respectively.  The  intervals  (marrow 
spaces)  between  the  plates  are  occupied  by  marrow.  The  spongy  substance  forms 
the  bulk  of  short  bones  and  of  the  extremities  of  long  bones;  in  the  latter  it  is  not 
confined  to  the  ends,  but  extends  a  variable  distance  along  the  shaft  also.  Some 
bones  (Ossa  pneumatica)  contain  air-spaces  or  sinuses  within  the  compact  sub- 
stance instead  of  spongy  bone  and  marrow.  In  certain  situations  the  two  compact 
layers  of  flat  bones  are  not  separated  by  spongy  bone,  but  fuse  with  each  other; 
in  some  cases  of  this  kind  the  bone  is  so  thin  as  to  be  translucent,  or  may  even 
undergo  absorption,  producing  an  actual  deficiency. 

The  flat  bones  of  the  cranial  vault  and  sides  are  composed  of  an  outer  layer  of 
ordinary  compact  substance,  an  inner  layer  of  very  dense  bone,  the  tabula  vitrea, 
and  between  these  a  variable  amount  of  spongy  bone,  here  termed  diploe. 

The  periosteum  is  the  membrane  which  invests  the  outer  surface  of  bone, 
except  where  it  is  covered  with  cartilage.  It  consists  of  an  outer  protective  fibrous 
layer,  and  an  inner  cellular  osteogenic  layer.  During  active  growth  the  osteogenic 
layer  is  well  developed,  but  later  it  becomes  much  reduced.  The  fibrous  layer 
varies  much  in  thickness,  being  in  general  thickest  in  exposed  situations.  The 
adhesion  of  the  periosteum  to  the  bone  also  differs  greatly  in  various  places;  it 
is  usually  very  thin  and  easily  detached  where  it  is  thickly  covered  with  muscular 
tissue  which  has  little  or  no  attachment.  The  degree  of  vascularity  conforms  to 
the  activity  of  the  periosteum. 

The  marrow  (Medulla  ossium)  occupies  the  interstices  of  the  spongy  bone  and 
the  medullary  cavity  of  the  long  bones.  There  are  two  varieties  in  the  adult — 
red  and  yellow.  In  the  young  subject  there  is  only  red  marrow  (Medulla  ossium 
rubra),  but  later  this  is  replaced  in  the  medullary  cavity  by  yellow  marrow  (Medulla 
ossium  flava).  The  red  marrow  contains  several  types  of  characteristic  cells  and 
is  a  blood-forming  substance,  while  the  yellow  is  practically  ordinary  adipose  tissue. 

Since  yellow  marrow  is  formed  by  regressive  changes  in  red  marrow,  including  fatty  infiltra- 
tion and  degeneration  of  the  characteristic  cells,  we  find  transitional  forms  or  stages  in  the  process. 
In  aged  or  badly  nourished  subjects  the  marrow  may  undergo  gelatinous  degeneration,  resulting 
in  the  formation  of  gelatinous  marrow. 

Vessels  and  Nerves. — It  is  customary  to  recognize  two  sets  of  arteries — the 
periosteal  and  the  medullary.  The  former  ramify  in  the  p>eriosteum  and  give  off 
innumerable  small  branches  which  enter  minute  openings  (Volkmann's  canals)  on 
the  surface  and  reach  the  Haversian  canals  of  the  compact  substance.  Other 
branches  enter  the  extremities  of  the  long  bones  and  supply  the  spongy  bone  and 
marrow  in  them.  In  the  case  of  the  larger  bones — and  especially  the  long  bones — 
the  large  medullary  or  nutrient  artery  enters  at  the  so-called  nutrient  foramen 
(Foramen  nutricium),  passes  in  a  canal  (Canalis  nutricius)  through  the  compact 
substance,  and  ramifies  in  the  marrow;  its  branches  anastomose  with  the  central 
branches  of  the  periosteal  set.  The  larger  veins  of  the  spongy  bone  do  not,  as  a 
rule,  accompany  the  arteries,  but  emerge  chiefly  near  the  articular  surfaces.  Within 
the  lK)ne  they  are  destitute  of  valves. 

The  lymph-vessels  form  perivascular  channels  in  the  periosteum  and  the 
Haversian  canals  of  the  compact  substance.  Lymph-spaces  exist  at  the  periphery 
of  the  marrow. 

The  nerves  appear  to  be  distributed  chiefly  to  the  blood-vessels.  Special 
nerve-endings  (Vater-Pacini  corpuscles)  in  the  periosteum  are  to  be  regarded  as 
sensory,  and  probably  are  concerned  in  mediating  the  muscle  sense  (Kopsch). 
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DEVELOPBIENT  AND  GROWTH  OF  BONE' 
The  primitive  embryonal  skeleton  consists  of  cartilage  and  fibrous  tissue,  in 
which  the  bones  develop.  The  process  is  termed  ossification  or  osteogenesis,  and 
is  effected  essentially  by  bone-producing  cells,  called  osteoblasts.  It  is  customary, 
therefore,  to  designate  as  membrane  bones  those  which  are  developed  in  fibrous 
tissue,  and  as  cartilage  bones  those  which  are  preformed  in  cartilage.  The  princi- 
pal membrane  bones  are  those  of  the  roof  and  sides  of  the  cranium  and  most  of  the 
bones  of  the  face.  The  cartilage  bones  comprise,  therefore,  most  of  the  skeleton. 
Correspondingly  we  distinguish  intramembranous  and  endochondral  ossification. 

In  intramembranous  development  the  process  begins  at  a  definite  center  of 
ossification  where  the  cells  (osteoblasts)  surround  themselves  with  a  deposit  of 
bone.  The  process  extends  from  this  center  to  the 
n.  periphery  of  the  future  bone,  thus  producing  a  net- 
work of  bony  trabecule.  The  trabeculie  rapidly 
thicken  and  coalesce,  forming  a  bony  plate  which 
is  separated  from  the  adjacent  bones  by  persistent 
fibrous  tissue.  The  superficial  part  pf  the  original 
tissue  becomes  periosteum,  and  on  the  deep  face  of 
this  successive  layers  of  periosteal  bone  are  formed 
by  osteoblasts  until  the  bone  attains  its  definitive 
thickness. 

In  endochondral  ossification  the  process  is  funda- 
mentally the  same,  but  not  quite  so  simple.     Osteo- 
blasts emigrate  from  the  deep  face  of  the  perichon- 
drium or  primitive  periosteum  into  the  cartilage  and 
cause  calcification  of  the  matrix  or  ground-substance 
of  the  latter.  Vessels  extend  into  the  calcifying  area, 
the  cartilage   cells  shrink  and  disappear,  forming 
primary  marrow  cavities  which  are  occupied  by  pro- 
cesses of  the  osteogenic  tissue.     There  is  thus  formed 
a  sort  of  scaffolding  of  calcareous  trabeculce  on  which 
the  bone  is  constructed  by  the  osteoblasts.     At  the 
same  time  perichondral  Ixtne  is  formed  by  the  osteo- 
Fio.  3  — Lcrr  Fehi-m  or  Yoi  NO  Pia,     blasts  of  the  primitive  periosteum.     The  calcified 
VISION  or'^A  'LosiritoN°''iNTO     cartilage  is  broken  down  and  absorbed  through  the 
-siKFTd)  tNoKxTiiLHiTii:*.       agcHcyof  large  cells  called  osteoclasts,  and  is  re- 
ProiimiJ  (iinmiiy  rooi.i-ii.  of    placed  by  bono  dcpositcd  by  the  osteoblasts.     The 
■*»  pui..  h»»d  {(i)  .nd  (rochnnur     osteoclasts  also  causc  absorption  of  the  primitive 
«Dicniot(WH5ciiiion.   i)w(»ienirem-     l>one,  producing  the  marrow  cavities;   thus  in  the 
iiyHHuiooof  trwhirxiiiindcorHiyiai     case  of  the  long  bones  the  primitive  central  spongy 
luiif.L'n.iX^j'^!^  "fiii««":  «■/-.     [,o„p  jg  largely  absorbed  to  form  the  medullary  cavity 
of  the  shaft,  and  persitsts  chiefly  In  the  extremities. 
Destruction  of  the  central  part  and  formation  of  subperiosteal  bone  continue  until 
the  shaft  of  the  bone  has  completed  its  growth. 

A  typical  long  l>one  is  developed  from  three  primary  centers  of  ossification, 
one  for  the  diaphy.sis  or  shaft  and  one  for  each  epiphysi.-;  or  extremity.  Many 
bones  have  secondary  centers  from  which  processes  or  apopliy.*es  develop. 

The  foregoing  outline  accounts  for  the  growth  of  l>ones  except  in  regard  to 
length.  Increase  in  length  may  be  explained  briefly  as  fntlows;  Provision  fur  con- 
tinued o.-isification  at  either  end  of  the  diaphysis  is  made  by  a  layer  of  actively 
growing  cartilagc^the  epiphyseal  cartilage^whieh  intervenes  between  the  diuph- 
of  os(eoRcncsia  can  be  made  licre;   dpliilln  nuL-1  W  sought 
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ysis  and  the  epiphysis.  It  is  evident  that  so  long  as  this  cartilage  persists  and 
grows,  new  bone  may  continue  to  be  formed  at  its  expense,  and  increase  of  length 
is  possible.  When  the  epiphyseal  cartilage  ceases  to  grow,  it  undergoes  ossifica- 
tion, the  bone  is  consolidated,  and  no  further  increase  in  length  is  possible.  This 
fusion  takes  place  at  fairly  definite  periods  in  the  various  bones,  and  it  is  of  value 
to  know  the  usual  times  at  which  it  occurs  in  the  larger  bones  of  the  Umbs  at  least. 

After  the  bones  have  reached  their  full  size,  the  periosteum  becomes  relatively  reduced  and 
inactive  so  far  as  its  osteogenic  layer  is  concerned;  the  bone-forming  function  may  be  stimulated 
by  various  causes,  as  is  well  seen  in  the  healing  of  fractures  and  the  occurrence  of  bony  enlarge- 
ments. 

CHEMICAL  COMPOSITION  OF  BONE 

Dried  bone  consists  of  organic  and  inorganic  matter  in  the  ratio  of  1  : 2 
approximately.  The  animal  matter  gives  toughness  and  elasticity,  the  mineral 
matter  hardness,  to  the  bone  tissue.  Removal  of  the  organic  matter  by  heat  does 
not  change  the  general  form  of  a  bone,  but  reduces  the  weight  by  about  one-third, 
and  makes  it  very  fragile.  Conversely,  decalcification,  while  not  affecting  the  form 
and  size  of  the  bone,  renders  it  soft  and  phable.  The  animal  matter  when  boiled 
yields  gelatin.  The  following  table  represents  the  composition  in  100  parts  of  ox 
bone  of  average  quaUty: 

Gelatin 33.30 

Phosphate  of  lime 57.35 

Carbonate  of  lime 3.85 

Phosphate  of  magnesia 2.05 

Carbonate  and  chlorid  of  sodium 3.45 

100.00 

PHYSICAL  PROPERTIES  OF  BONE 

Fresh  dead  bone  has  a  yellowish-white  color;  when  macerated  or  boiled  and 
bleached,  it  is  white.  The  specific  gravity  of  fresh  compact  bone  is  a  little  over 
1.93.  It  is  very  hard  and  resistant  to  pressure;  a  5-miUimeter  cube  of  compact 
bone  of  the  ox  will  resist  pressure  up  to  852  pounds,  if  the  pressure  be  applied  in 
the  line  of  the  lamellse  (Rauber).  Its  tensile  strength  is  estimated  to  be  nearly 
twice  that  of  oak. 

DESOOPTIVE  TERMS 

The  surfaces  of  the  bones  present  a  great  variety  of  eminences  and  depressions, 
as  well  as  perforations.  The  prominences  and  cavities  may  be  articular,  or  non- 
articular,  furnishing  attachment  to  muscles,  tendons,  ligaments  or  fascia.  A 
number  of  descriptive  terms  are  used  to  designate  these  features,  and  the  following 
are  some  of  those  in  general  use: 

Process  (Processus)  is  a  general  term  for  a  prominence. 

A  tuberosity  (Tuber,  Tuberositas)  is  a  large,  rounded  projection;  a  tubercle 
(Tuberculum)  is  a  smaller  one. 

The  term  trochanter  is  applied  to  a  few  prominences,  e,  g,,  the  trochanters  of 
the  femur. 

A  spine  (Spina)  or  spinous  process  (Processus  spinosus)  is  a  pointed  projection. 

A  crest  (Crista)  is  a  sharp  ridge. 

A  line  (Linea)  is  a  very  small  ridge. 

A  head  (Caput)  is  a  rounded  articular  enlargement  at  the  end  of  a  bone; 
it  may  be  joined  to  the  shaft  by  a  constricted  part,  the  neck  (Collum). 

A  condyle  (Condylus)  is  an  articular  eminence  which  is  somewhat  cylindrical; 
a  non-articular  projection  in  connection  with  a  condyle  may  be  termed  an  epi- 
cond^e. 
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A  trochlea  \b  a  pulley-like  articular  mass. 

A  glenoid  cavi^  (Cavitas  glenoidalis)  ig  a  shallow  articular  depression,  and  a 
cot^oid  cavity  or  acetabulum  is  a  deeper  one. 

The  term  facet  is  commonly  applied  to  articular  surfaces  of  small  extent, 
especially  when  they  are  not  strongly  concave  or  convex. 

The  terms  fossa,  fovea,  groove  or  sulcus,  and  impression  are  applied  to  v 
forms  of  depressions. 

A  foramen  is  a  perforation  for  the  transmission  of  vessels,  nerves,  etc. 

A  sinus  or  antrum  is  an  air-cavity. 

Other  terms,  such  as  canal,  fissure,  notch,  etc.,  require  no  explanation.' 


VERTEBRAL  COLURN 

The  vertebral  column  {Colunma  vertebralis)  is  the  fundamental  part  of  the 

skeleton.     It  consists   of  a  chain  of  median,   unpaired,   irregular   bones  which 

extends  from  the  skull  to  the  end  of  the  tail.     In  the  adult  certain  vertebra  have 

become  fused  to  form  a  single  bony  mass 

with  which  the  pelvic  girdle  articulates. 

Vertebrse  so    fused    are  termed  fixed  or 

"false"  vertebrsB  (Vertebrae  immubiles),  as 

distinguished  from  the  movable  or  "true" 

vertebra  {Vertebrie  mobiles). 

The  column  is  subdivided  for  descrip- 
tion into  five  regions,  which  are  named  ac- 
cording to  the  part  of  the  body  in  which 
they  are  placed.  Thus  the  vertebrae  are 
designated  as  cervical,  thoracic  (or  dorsal), 
lumbar,  sacral,  and  coccygeal  or  caudal 
(VertebrjB  cervicales,  thoracales,  lumbales, 
sacrales,  coccygete).  The  number  of  verte- 
brie  in  a  given  species  is  fairly  constant  in 
each  region  except  the  last,  so  that  the  ver- 
tebral formula  may  be  expressed  (for  the 
horse,  for  example)  as  follows: 

Fio.  ^.-FiwiT  Thobacjc  Vkbteiiih;  or  Ho«si:,  C,T  igL^SjCy  ,^j,. 

To  uiiuirsu  plan  of  Mruciun  oi  vcricbrs.  The  vertcbrie  in  s.  given  region  have 

special  characters  by  which  they  may  be 
distinguished  from  those  of  other  regions,  and  individual  vertebrse  have  characters 
which  are  more  or  less  clearly  recognizable.  All  typical  vcrtcbrie  have  a  common 
plan  of  structure,  which  must  first  be  understood.  The  parts  of  which  a  vertebra 
consists  are  the  body  or  centrum,  the  arch,  and  the  processes. 

The  body  (Corpus  vertebra-)  is  the  more  or  loss  cylindrical  mass  on  which  the 
other  part.s  are  constructed.  The  anterior  and  posterior  extremities  of  the  body 
are  attached  to  the  adjacent  vertebrie  by  intervertebral  fibro-cartilages,  and  are 
usually  convex  and  concave  respectively.  The  dorsal  surface  is  flattened  and  enters 
into  the  formation  of  the  vertebral  canal,  while  the  ventral  a.spoct  is  rounded 
laterally,  and  is  in  relation  to  various  muscles  and  viscera.  In  the  thoracic  region 
the  l>ody  presents  two  pairs  of  demifaccts  (Fovea;  costales)  at  the  extremities  for 
articulation  with  the  heads  of  two  pairs  of  ribs. 

The  arch  (Areus  vortebrie)  is  constructed  on  the  dorsal  a.spect  of  the  l>ody. 
It  consists  originally  of  two  lateral  halves,  each  of  which  is  considered  to  consist 
of  a  pedicle  and  a  lamina.     The  pedicles  form  the  lateral  parts  of  the  arch,  and  are 

'AHlniiiht  lK'rxp(Vti>(l  from  thcliistorj-of  nnnlomy,  a  (eixxI  nuinyof  flic'sc  lorms  air  more  or 
less  interchuMtlcal'le;   f uri lnTtnorr',  a  given  tikclclui  fi'iitiiri'  tn.-iy  ililTcr  (tri'Hlly  in  various  (ifN'Hps. 
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cut  into  in  front  and  behind  by  the  vertebral  notches  (Incisura  vertebralis  eranialis, 
caudaUs).  The  notches  of  two  adjacent  vertebrae  form  intervertebral  foramina 
for  the  passage  of  the  spinal  nerves  and  vessels;  in  some  vertebrae,  however,  these 
are  complete  foramina  instead  of  notches.  The  laminae  are  plates  which  complete 
the  arch  dorsally,  uniting  with  each  other  medially  at  the  root  of  the  spinous 
process. 

The  body  and  the  arch  form  a  bony  ring  which  incloses  the  vertebral  foramen 
(Foramen  vertebrale);  the  series  of  vertebral  rings,  together  with  the  ligaments 
which  unite  them,  inclose  the  vertebral  canal  (Canalis  vertebralis),  which  con- 
tains the  spinal  cord  and  its  coverings  and  vessels. 

The  articular  processes,  two  anterior  and  two  posterior  (Processus  articulares 
craniales,  caudales),  project  from  the  borders  of  the  arch  on  either  side.  They 
present  joint  surfaces  adapted  to  those  of  adjacent  vertebrae,  and  the  remaining 
surface  is  roughened  for  muscular  and  ligamentous  attachment. 

The  spinous  process  (Processus  spinosus)  is  single,  and  projects  dorsally  from 
the  middle  of  the  arch.  It  varies  greatly  in  form,  size,  and  direction  in  different 
vertebrae.    It  furnishes  attachment  to  muscles  and  hgaments. 

The  transverse  processes  (Processus  transversi)  are  two  in  number  and  project 
laterally  from  the  side  of  the  arch,  or  from  the  junction  of  the  arch  and  body. 
In  the  thoracic  region  each  has  a  facet  for  articulation  with  the  tubercle  of  a  rib 
(Fovea  costalis  transversalis).  They  also  give  attachment  to  muscles  and  liga- 
ments. 

Some  vertebrae  have  also  a  ventral  or  haemal  spine. 

Mammillary  processes  (Processus  mammillares)  are  found  in  most  animals  on 
the  last  thoracic  and  anterior  lumbar  vertebrae  between  the  transverse  and  anterior 
articular  processes  or  on  the  latter. 

Accessory  processes  (Processus  accessorii),  when  present,  are  situated  between 
the  transverse  and  posterior  articular  processes. 

Development. — The  vertebrae  are  developed  by  ossification  in  the  cartilage 
which  surrounds  the  notochord  and  forms  the  sides  of  the  neural  canal.  There  are 
tiiree  primary  centers  of  ossification,  one  for  the  body  and  one  for  each  side  of  the 
arch.  Secondary  centers  appear  later  for  the  summit  of  the  spinous  process 
(except  in  the  cervical  region),  the  extremities  of  the  transverse  processes,  and  the 
thin  epiphyseal  plates  at  the  extremities  of  the  body. 

Sometimes  there  are  at  first  two  centers  for  the  body  which  soon  fuse.  The  process  of  ossifi- 
cation extends  from  the  lateral  centers  to  form  not  only  the  corresponding  part  of  the  arch,  but 
also  the  processes  and  a  part  of  the  body  next  to  the  root  of  the  arch  (Radix  arcus).  In  the  horse 
and  ox  the  body  and  arch  are  usually  fused  at  birth,  but  the  epiphyses  do  not  fuse  till  growth  is 
complete.  In  the  pig,  sheep,  and  dog  the  body  and  arch  are  umted  at  birth  by  cartilage  (neuro- 
central  synchondro^),  but  fuse  in  the  first  few  months. 

THE  RIBS 

The  ribs  (Costae)  are  elongated  curved  bones  which  form  the  skeleton  of  the 
lateral  thoracic  walls.  They  are  arranged  serially  in  pairs  which  usually  corre- 
spond in  number  to  the  thoracic  vertebrae.  Each  articulates  dorsally  with  the  spine 
and  is  continued  ventrally  by  a  costal  cartilage.  Those  which  articulate  with  the 
sternum  by  means  of  their  cartilages  are  termed  sternal  or  "true"  ribs  (Costae 
stemales  s.  verae);  the  remainder  are  asternal  or  " false'*  ribs  (Costae  astemales  s. 
spuria).  Ribs  at  the  end  of  the  series  which  have  their  ventral  ends  free  in  the 
abdominal  wall  are  named  fioating  ribs  (Costae  fluctuantes).  The  intervals  be- 
tween the  ribs  are  termed  intercostal  spaces  (Spatia  intercostalia). 

A  typical  rib*  consists  of  a  shaft  and  two  extremities.    The  shaft  (Corpus  costae) 

*  The  term  is  employed  here,  as  is  usual  in  descriptive  anatomy,  to  designate  only  the  bony 
part  of  the  rib  (Os  costale);  morphologically  it  includes  the  cartilaginous  part  also. 
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is  V>««xcl-like  and  varies  much  in  length,  breadth,  and  curvature.    In  the  case  of 

>s  the  curvature  is  not  uniform,  but  is  most  accentuated  at  a  certain  pomt, 
^  the  angle  of  the  rib  (Angulus  costae);  this  occurs  at  a  variable  distance 
tilie  vertebral  end,  and  is  usually  marked  by  a  rough  ridge.     The  direction 

varies;   the  first  rib  is  almost  vertical,  while  the  remainder  slope  backward 

ixx    ixkcreasing  degree.     The  external  siuiace  is  convex,  and  the  internal  flattened 

from,  edge  to  edge;   on  the  latter,  close  to  the  posterior  border,  is  the  costal  groove 

CSxilcvis  costalis),  which  fades  out  ventrally.      It  contains  the  intercostal  vein. 

anterior  and  posterior  borders  are  thin  and  sharp  on  some  ribs,  rounded  on 


The  vertebral  extremity  (Extremitas  vertebralis)  consists  of  the  head,  neck, 

tubercle.    The  head  (Capitulum  costae)  is  the  actual  end  of  the  rib,  and  is 

irovmcled  and  somewhat  enlarged.  It  presents  two  facets  (Facies  articularis  capituli 
oost.se)  for  articulation  with  the  bodies  of  two  adjacent  thoracic  vertebrae;  these 
svxx^aces  are  separated  by  a  groove  in  which  the  conjugal  ligament  is  attached. 
^  tie  neck  (Collum  costae)  joins  the  head  to  the  shaft.  It  varies  in  length  and 
.ameter.  Its  outer  surface  is  rough,  its  inner  smooth.  The  tubercle  (Tuberculum 
<5ostse)  projects  backward  at  the  junction  of  the  neck  and  shaft.  It  has  a  facet 
C  Facies  articularis  tuberculi  costae)  for  articulation  with  the  transverse  process  of 
-t^l^e  posterior  vertebra  of  the  two  with  which  the  head  articulates.  The  tubercle 
^^sulu3lly  approaches  the  head  in  the  posterior  ribs,  and  eventually  fuses  with  it. 
The  sternal  extremity  (Extremitas  stemalis)  is  commonly  slightly  enlarged, 
stncl  has  a  rough  depression  in  which  the  costal  cartilage  is  embedded. 

Development. — ^The  ribs  are  ossified  in  cartilage  from  three  centers — one  each 
for  the  shaft  (and  sternal  end),  head,  and  tubercle;  the  third  center  does  not  occur 
in  the  last  two  ribs. 

THE  OOSTAL  CARTILAGES 

These  (Cartilagines  costales)  are  bars  of  hyaline  cautilage  which  continue  the 
ri\m,  Thos<;  of  the  sternal  ribs  articulate  with  the  sternum,  while  the  remainder 
<jverlap  and  are  attached  to  each  other  to  form  the  costal  arch  (Arcus  costalis). 

THE  STERNUM 

The  sternum  or  breast-bone  is  a  median  segmental  bone  which  completes  the 
Mkc»U?ton  of  the  thorax  ventrally,  and  articulates  with  the  cartilages  of  the  sternal 
rWm  laterally.     It  consists  of  six  to  eight  bony  segments  (Sternebrae)  connected  by 
iriti»rvening  cartilage  in  the  young  subject.     Its  form  varies  with  that  of  the  thorax 
ill  general  and  with  the  development  of  the  clavicles  in  animals  in  which  they  are 
prew»nt.     Its  anterior  extremity,  the  manubrium  stemi  or  presternum,  is  specially 
a(Tcct<?d  by  the  latter  factor,  being  broad  and  strong  when  the  clavicles  are  well 
ihivalojHHl  and  articulate  with  it  (as  in  man),  relatively  small  aind  laterally  com- 
primmul  whcm  they  are  absent  (as  in  the  horse)  or  rudimentary  (as  in  the  dog). 
The  cartilaK(»H  of  the  first  pair  of  ribs  articulate  with  it.     The  body  or  mesostemum 
(rorpiiH  Htc-rni)  presents  laterally,  at  the  junction  of  the  segments,  concave  facets 
(IfKMMuraj  eoHtaU^H)  for  articulation  with  the  cartUages  of  the  sternal  ribs.     The 
jHmUinor  extremity  or  metastemum  presents  the  xiphoid  (or  ensiform)  cartilage 
( i  roceHHUH  xji)hoideuH) ;  this  is  thin  and  plate-Hke,  as  m  the  horse  and  ox,  or  narrow 
Htul  Hhort,  aH  in  the  pig  and  dog. 
Development. 
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cartilage  will  be  given  in  the  special  descriptions.  The  layer  of  compact  tissue  is 
for  the  greater  part  very  thin  and  the  spongy  substance  is  open-meshed  and  very 
vascular. 

THE  THORAX 

The  skeleton  of  the  thorax  comprises  the  thoracic  vertebrae  dorsally,  the  ribs 
and  their  cartilages  laterally,  and  the  sternum  ventrally.  The  thoracic  cavity 
(Cavum  thoracis)  resembles  in  shape  an  irregular  truncated  cone;  it  is  compressed 
laterally,  especially  in  front,  and  the  dorsal  wall  or  roof  is  much  longer  than  the 
ventral  wall  or  floor.  The  anterior  aperture  (Apertura  thoracis  cranialis)  is 
bounded  by  the  first  thoracic  vertebra  dorsally,  the  first  pair  of  ribs  and  their 
cartilages  laterally,  and  the  manubrium  sterni  ventrally.  The  posterior  aperture 
(Apertura  thoracis  caudalis)  is  boimded  by  the  last  thoracic  vertebra,  the  last 
pair  of  ribs,  the  costal  arches,  and  the  anterior  part  of  the  xiphoid  cartilage. 

It  may  be  noted  here  that  the  diaphragm  (which  forms  the  partition  between  the  thoracic 
and  abdommal  cavities)  does  not  follow  the  costal  arches  in  its  posterior  attachment,  so  that  the 
posterior  ribe  enter  also  into  the  formation  of  the  abdominal  wall. 


THE  SKULL 

The  term  skull  is  usually  understood  to  include  all  of  the  bones  of  the  head. 
The  head  consists  of  the  cranium  and  the  face,  and  it  is  therefore  convenient  to 
divide  the  bones  into  cranial  and  facial  groups. 

The  cranial  bones  (Ossa  cranii)  inclose  the  brain  with  its  membranes  and 
vessels  and  the  essential  organs  of  hearing.  They  concur  with  the  facial  bones  in 
forming  the  orbital  and  nasal  cavities,  in  which  the  peripheral  organs  of  sight  and 
of  smell  are  situated. 

The  facial  bones  (Ossa  faciei)  form  the  skeleton  of  the  oral  and  nasal  cavities, 
and  also  support  the  larynx  and  the  root  of  the  tongue. 

Most  of  the  bones  of  the  skull  are  flat  bones,  developed  in  membrane;  those 
of  the  cranial  base  may  be  classed  as  irregular,  and  are  cartilage  bones.  Only 
two  form  permanent  movable  joints  with  other  parts  of  the  skull.  The  mandible 
or  lower  jaw-bone  forms  diarthrodial  joints  with  the  temporal  bones,  and  the  hyoid 
bone  is  attached  to  the  latter  by  bars  of  cartilage.  The  other  bones  form  immov- 
able joints,  most  of  which  disappear  with  age. 

In  order  to  study  the  separate  bone^  skulls  of  young  subjects  are  necessary,  since  later  most 
of  the  lines  of  demarcation  become  effaced.  The  relations  of  each  bone  to  its  surroundings  should 
be  specially  noted,  since  the  final  object  is  to  understand  the  skull  as  a  whole.  In  the  descriptions 
which  follow  the  skull  is  considerecl  with  its  long  axis  horizontal,  and  that  of  the  horse  will  serve 
as  a  type. 

THE  BONES  OF  THE  THORAQC  LIMB 

The  thoracic  limb  consists  of  four  chief  segments,  viz.,  the  shoulder  girdle, 
the  arm,  the  forearm,  and  the  forefoot  or  manus. 

The  shoulder  girdle  (Cingulum  extremitatis  thoracicse),  when  fully  developed, 
consists  of  three  bones — the  scapula  or  shoulder-blade,  the  coracoid,  and  the 
clavicle  or  collar-bone.  In  the  domesticated  mammals  only  the  scapula,  a  large, 
flat  bone,  is  well  developed,  and  the  small  coracoid  element  has  fused  with  it,  while 
the  clavicle  is  either  absent  or  is  a  small  rudiment  embedded  in  the  mastoido- 
humeralis  muscle.  There  is  therefore  no  articulation  of  the  shoulder  with  the 
axial  skeleton. 

The  shoulder  girdle  is  fuUy  developed  in  birds  and  the  lower  mammals  (monotremata).  In 
the  higher  mammab  the  coracoid  is  reduced  to  the  coracoid  process  of  the  scapula,  and  the  develop- 
meot  of  the  clavicle  is  in  conformity  with  the  function  of  tne  limb.    Thus  in  typical  quadrupeos, 
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such  as  the  horse  and  ox,  in  which  the  forelimbs  are  w^ed  only  for  support  and  locomotion,  the 
clavicle  is  absent.  Other  animals  which  ui«e  these  limhis  for  grasping,  burrowing,  climbing,  etc. 
(e.y.,man,  apes,  moles),  have  well-developed  clavicles  which  connect  the  scapula  with  the  sternum. 

The  arm  (Bracbium)  contains  a  single  long  bone,  the  humerus  or  arm  bone. 

In  the  forearm  (Anti bracbium)  are  two  long  bones,  the  radius  and  ulna. 
These  vary  in  relative  size  and  mobility.  In  the  horse  and  ox  the  two  bones  are 
fused,  and  the  lower  part  of  the  limb  is  fixed  in  the  position  of  pronation.  The 
radius  is  placed  in  front  and  supports  the  weight.  The  ulna  is  well  developed  only 
in  its  upper  part,  which  forms  a  lever  for  the  extensor  muscles  of  the  elbow.  In 
the  pig  the  ulna  is  the  larger  and  longer  of  the  two  bones,  but  is  closely  attached  to 
the  back  of  the  radius.  In  the  dog  the  ulna  is  also  well  developed  and  a  small 
amount  of  movement  is  possible  between  the  two  bones. 

The  forefoot  or  hand  (Manus)  consists  of  three  subdivisions,  viz.,  the  carpus, 
metacarpus,  and  digit  or  digits. 

The  carpus,  popularly  termed  the  "knee"  in  animals,  and  homologous  with 
the  wrist  of  man,  contains  a  group  of  short  bones  (Ossa  carpi).  These  are  tj-pically 
eight  in  number  and  are  arranged  in  two  transverse  rows — a  proximal  or  anti- 
brachial,  and  a  distal  or  metacarpal.  The  bones  of  the  proximal  row,  named  from 
the  radial  to  the  ulnar  side  (t.  e.,  from  within  outward),  are  the  radial,  intermediate, 
nhiar,  and  accessory  carpal  bones.  The  bones  of  the  distal  row  are  designated 
numerically,  in  the  same  direction,  as  first,  second,  ttiird,  and  fourtii  carpal  bones. 

This  nomenclature,  introduced  by  Gegenbaur,  and  now  used  largely  by  comparative  anat- 
omists, seems  decidedlv  preferable  to  the  variety  of  terms  borrowed  from  human  anatomy  and 
based  on  the  form  of  the  bones  in  man.  The  following  table  of  s>'nonyms  in  common  use  is  ap- 
pended for  comparison.    The  Latin  terms  and  abbre^-iated  notations  are  given  in  parenthesis. 

Radial  (Os  carpi  radiale,  Cr) Scaphoid 

Interme^liate  (()9  carpi  intermedium,  Ci) Semilunar 

Ulnar  (()s  carpi  ulnare,  Cu) Cimeiform 

Accessory  (Os  carpi  accessorium,  Ca) Pisiform 

First  carpal  (Os  carpale  primum,  CI) Trapezium 

Second  carpal  (Os  carpale  secundum,  C2) Trapezoid 

Third  carpal  (Os  carpale  tertium,  C3)   Os  magnum 

Fourth  cajpal  (Os  carpale  quartum,  C4) Unciform 

The  central  carpal  bone  (Os  carpi  centrale)  is  omittwl,  since  it  is  not  a  separate  element  in 
the  animaLs  under  consideration  here. 

The  metacarpus  contains  t>i)ically  five  metacarpal  bones  (Ossa  metacarpalia 
I-V),  one  for  each  digit;  they  are  long  bones  and  are  designated  numerically  from 
within  outward.  This  arrangement  occurs  in  the  dog,  although  the  first  meta- 
carpal is  much  smaller  than  the  others,  and  the  second  and  fifth  are  somewhat 
reduced.  Further  reduction  has  taken  place  in  the  other  animals,  resulting  in 
the  porissodactyl  and  artiotlaetyl  forms.  In  the  horse  the  first  and  fifth  metacarpals 
are  absent,  the  third  is  the  large  supporting  metacarpal  bone  and  carries  the  single 
digit,  while  the  second  and  fourth  are  much  reduced.  In  artiodactyls  {e,  g,,  ox, 
8h(»ep,  pig)  the  third  and  fourth  are  the  chief  metacarpals  and  cany  the  well 
developed  digits;  they  are  fuse<I  in  the  ox  and  sheep.  The  others  are  variously 
reduced  or  absent  as  noted  in  the  special  descriptions  to  follow. 

The  fof^sil  remains  of  the  ancestors  of  the  exist  in  jj  Ec^uida*  illustrate  in  a  most  complete  man- 
ner the  ro<lurtion  which  has  orriirre<I  in  this  resp«*rt.  The  earhost  known  ancestor  of  the  horse, 
Eohippus  or  Hyracotherium  of  the  Lower  Kocene,  had  four  well  (levelop<Mi  metacarpal  t)ones, 
c^ach  of  which  carricnl  a  di^it;  the  first  metacarpal  hone  was  snjall.  Kleven  intcTnuniiate  stages 
phow  the  j^radual  evolution  of  the  race  from  this  primitive  animal,  which  w;ls  al)out  the  size  of 
the  dom<*stic  cat.     There  is  reason  to  l>elievc  that  earlier  forms  ha<l  five  digits. 

The  digits  (Digiti  manus)  are  homologous  with  the  fingers  of  man,  and  are 
typically  five  in  number.  They  are  designated  numerically  from  the  radial  to 
the  ulnar  side,  in  correspondence  with  the  metacarpus.  The  full  number  is  present 
in  the  dog.     In  the  ox  and  pig  the  third  and  fourth  are  well  developed  and  support 


THE   BONES   OF   THE   PELVIC  LIMB  29 

the  weight,  while  the  second  and  fifth  are  reduced.  The  existing  horse  has  a  single 
digit,  the  third  of  his  polydactyl  ancestors.  The  skeleton  of  each  fully  developed 
digit  consists  of  three  phalanges  and  certain  sesamoid  bones.  The  first  or  proximal 
phalniir  (Phalanx  prima)  articulates  with  the  corresponding  metacarpal  bone  above 
and  with  the  second  or  middle  phalanx  (Phalanx  secimda)  below.  The  third 
or  distal  phalanx  (Phalanx  tertia)  is  inclosed  in  the  hoof  or  claw,  and  is  modified  to 
conform  to  the  latter.  The  sesamoid  bones  (Ossa  sesamoidea)  are  developed 
along  the  course  of  the  flexor  tendons  or  in  the  joint  capsules.  Two  proximal 
sesamoids  (Ossa  sesamoidea  phalangis  primse)  occur  at  the  flexor  side  of  the  meta- 
carpo-phalangeal  joint  and  form  a  pulley  for  the  flexor  tendon.  The  distal 
sesamoids  (Ossa  sesamoidea  phalangis  tertise)  are  similarly  placed  between  the 
deep  flexor  tendon  and  the  joint  between  the  second  and  third  phalanx;  they  are 
absent  in  the  dog,  which  has  a  small  sesamoid  on  the  extensor  side  of  the  meta- 
carpo-phalangeal  joints,  and  often  at  the  proximal  interphalangeal  joint  also. 

Numerous  cases  are  recorded  of  the  occurrence  of  supernumerary  digits  (hyi>erdactylism) 
in  the  horse  and  other  animals.  In  some  pigs,  on  the  other  hand,  the  two  chief  oigits  are  fused, 
and  the  condition  appears  to  be  inherited. 

THE  BONES  OF  THE  PELVIC  LTOB 

The  pelvic  limb,  like  the  thoracic,  consists  of  four  segments,  viz.,  the  pelvic 
girdle,  thigh,  leg,  and  the  hind  foot  or  pes;  the  last  is  subdivided  into  tarsus, 
metatarsus,  and  digits. 

The  pelvic  girdle  (Cingulum  extremitatis  pelvinse)  consists  of  the  os  coxce  or 
hip  bone,  which  joins  its  fellow  of  the  opposite  side  ventrally  at  the  symphysis 
pelvis,  and  articulates  very  firmly  with  the  sacrum  dorsally.  The  two  coxal  bones, 
together  with  the  sacrum  and  the  first  two  or  three  coccygeal  vertebrse,  constitute 
the  bony  pelvis.  The  os  coxae  consists  originally  of  three  flat  bones,  the  iliimiy 
ischium,  and  pubis,  which  meet  at  the  acetabulum,  a  large  cotyloid  cavity  that 
articulates  with  the  head  of  the  femur.  These  three  parts  are  fused  before  growth 
is  complete,  but  are  considered  separately  for  convenience  of  description.  The 
ilium  (Os  ilium)  is  situated  in  the  lateral  wall  of  the  pelvis,  the  pubis  (Os  pubis)  in 
the  anterior  part,  and  the  ischium  (Os  ischii)  in  the  posterior  part  of  the  ventral 
wall. 

The  thigh  (Femur),  like  the  arm,  contains  a  single  large,  long  bone,  the  femur 
or  thigh  bone  (Os  femoris).  This  articulates  with  the  acetabulum  above  and  the 
tibia  and  patella  below. 

The  skeleton  of  the  leg  (Cms)  comprises  three  bones  (Ossa  cruris),  viz.,  the 
tibia,  fibula,  and  patella.  The  tibia  is  a  large  prismatic  long  bone  which  supports 
the  weight,  and  articulates  below  with  the  tibial  tarsal  bone.  The  fibula  is  situated 
jilong  the  outer  border  of  the  tibia,  from  which  it  is  separated  by  the  interosseous 
apace  of  the  leg.  It  is  much  more  slender  than  the  tibia  and  does  not  articulate 
with  the  femur.  In  the  pig  and  dog  it  has  a  complete  shaft  and  two  extremities, 
but  in  the  horse  and  ox  it  is  much  reduced  and  otherwise  modified.  The  patella 
or  ** knee-cap"  is  a  short  bone  which  articulates  with  the  trochlea  of  the  distal  end 
of  the  femur;  it  is  to  be  regarded  as  a  large  sesamoid  bone  intercalated  in  the  tendon 
of  the  quadriceps  femoris  muscle. 

The  tarsus  or  "  hock  "  consists  of  a  group  of  short  bones  (Ossa  tarsi)  numbering 
five  to  seven  in  the  different  animals.  The  proximal  or  crural  row  consists  of  two 
bones,  the  tibial  and  fibular  tarsals ;  the  former  is  situated  at  the  inner  or  tibial 
side,  and  has  a  trochlea  for  articulation  with  the  distal  end  of  the  tibia;  the  latter, 
situated  externally,  has  a  process,  the  tuber  calcis,  which  projects  upward  and 
backward  and  constitutes  a  lever  for  the  muscles  which  extend  the  hock  joint.  The 
or  metatarsal  row  consists  of  four  bones  when  seven  tarsal  elements  are 
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present,  as  in  tbe  i^  and  dog.     They  are  best  designated  numerically  as  first  tarsal, 
second  taisal,  etc.    The  central  tarsal  b  interposed  between  the  rows. 

Thp  pieeafing  terms  Bt«  ut^ctHd  ftbbreviatioos  or  those  introduced  by  G^enbaur  into 
oooiparatire  taaxomy.    The  L^tin  names  and  aynotiyma  are  ^vea  Id  the  (oUowing  table. 

Tihial  <0  tais  tibiate,  Tt.) Astragalus  or  Talus 

FRmiIsi  1O9  taisi  fibuLuv.  Tf .) Calcaneus  or  Os  calcia 

Central  lOs  tarsi  rentrale.  Tc.)   Scaphoid  or  Navicular 

Ftcn  Tm^  i,Of  laisalc  primum.  Tl) Fiist  or  internal  euneiform 

Pernod  Tarsal  iOb  tai^e  secundum,  T2) Second  or  middle  cuneiform 

Tlurd  Tarsal  iCh;  larsale  tertiura.  T3) Third  or  external  cuneiform 

Fourth  Tarsal  (Qs  taisale  quartum,  T4) .Cubcnd. 

Tbe  metatarsal  and  digital  bones  resemble  in  general  those  of  the  corresponding 
rt^noos  of  the  thoracic  limb;  the  differentia]  features  will  be  noted  in  the  special 
descriptions. 


1^..    ft      SKkimiN  or  Howi;,  wrm  OrruN*  or  rosToiii  or  Tlooi. 

1I  limiWr  v*il(<hni;  N  I...  ni^lK  lutnlur  vwlrbm  K.  uerum:  l.!i.,  lint  coccyfval  vertrlin; 
rvvawtl  VMii>l>ni;  H.M.iiiOh  rib:  S.K..nMiiJ  nttilace;  (5.fi,.  lut  rib:  LhwiiU:  1'.  »rtili«e 
s,i1  •.'■tioiU:  t.humrriiM;  V  »\lwt»l  H'inwJjl'"""""*™';  5,  oiunuil  tuberosity  of  humenu: 
l>,  7.  .hull  iJuliin;  N.  olcrrBtHin:  B.  nuliuii:  10,  rvpiu;  11.  »rrt™ory  carp*]  bone;  12.m«t«- 
H,.w.niiiH,    l«'.  \i|>li.wl  nriilM*:    I. V  ilium:    16.  1«',  eitemel  ■nd  inlenna  luiri"  of  ilium; 
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THE  SKELETON  OF  THE  HORSE 

The  ekeleton  of  the  horse  consists  of  205  bones,  as  shown  in  the  following  table. 

Vertebral  column 54 

Ribs 36 

Sternum 1 

Skull  (iDcludii^  auditory  oeuclea) 34 

Thoracic  Umbe 40 

Pelvic  HtnbB 40 

205 

In  thia  enumeration  the  average  number  of  coccygeal  vertebrs  ia  taken  to  be  18,  the  tern- 
pottkl  and  06  eoxie  are  not  divided  into  parte,  the  uBuaT  number  of  carpal  and  tannd  elements  is 
tAken,  and  the  sesamoids  are  included. 


The  vertebral  Coluisin 

The  vertebral  formula  of  the  horse  is  CjT^L^.Cyj^ 


Ba»i-Mxipilal 
Occipital  amdyU 

Paramaatoid   {styl- 
oid) pToceai 


Anirrv/r  artica- 
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THE  tXRVICAL  VERTEBR£ 
vaadrangular,  massive,  and  kHigCT*  than  the  vntebne  of  other  regions; 
:a    length  fttnn  the  second  to  the  last.     The  third,  fooitii,  and  fifOl 
I    liave  the  foUowing  charactos: 

Ues  are  long  as  eompared  with  those  of  other  vert«bne.  Each 
i&n  ventral  ^ane  or  crest,  which  becomes  more  prominent  as  it  is 
^,  and  is  tuberculate  at  its  posterior  end.  The  lateral  aspect  is 
^locsal  sutface  has  a  Bat  cmtral  area  which  is  narrow  in  the  middle 
^,  and  wide  at  ntber  end;  it  ^ves  attachm^it  to  the  superior  com- 
On  eitlm-  ade  <^  this  area  ts  a  groove  which  lodges  the  longitudinal 
^*hese  lato^  gnxiws  aie  rannerted  at  the  middle  of  the  surface  by 
ixrrow.  in  wluch  there  are  sereral  ftHamina  through  which  veins 
>«  spcMigy  substance  at  the  body.  The  anterior  extremity  presents 
las  an  oval  artictilar  surface,  strongly  cwtvex,  and  wider  above  than 
tstenar  extrendfy  is  larger  and  has  a  nearly  circular  cotyloid  cavity. 
dies  are  large  mod  strong.     They  are  perflated  on  either  ^de  by  a 


If  afirat  rib 
'*■"*■  ■^'■'*'  '^"*^  T*«^*»f  VnnMis  ,»  K^»M,  Lttsui.  Vii«.      (A/trr  SrhmiJU.  AiIm  d. 

h  <rw.»n»ankal*s  w-;th  the  foramen  transvvfsarium.     The  vertebral 


i  ar*  lar^fe.     Their  articular  surfaces  are  extensive, 

'■  *^*  *^"^.il\-  oiw^w:   liw  anteriyv  ones  are  directed  upward  and 

.«?^.e^A*  >».>wawa»\i  wKi  »viiwarvl.     The  remaining  surface  is  mainly 

i".;p*n>eci^»«#.    aiKi    n;a3rt:I»r   aita»-hn»eol.     A    crest    connects    the 

esws  v>i  sh*-  sarae  »,»<■ ,«  the  f^xinh  »»!  fifth:  on  the  third  it  does  not 


w*""^'  f*'*^ses  ar*  btr^  ami  plat^4ike.  Each  arises  by  two 
*  sSse  a-v:*  :fc2^i  ^,(^  j-^^.,  ,j^  tv<v:  between  these  is  the  foramen 
k.  ^^-^H^scs  w^:.-h  5:->c  v\-n«^r»t  arter>-  parses.  The  process  di\ides 
»^-t(Ttv^  a£5^j  fvvjtrxx  VntRvhes.  whi^h  are  thickened  and  rough  for 


,^^        ,  '-".i^s^s  with  th*'  poi^terior  articular  processes. 

ttsl*^^  '^'f'^*>«'  *<*?  ti.*  Kvlv'wia^  *listincti\-e  features:   It  is  shorter 

^^**  tilth-     The  aitht  w  Liijpf.  e^wialij-  poeterioriy.     The  posterior 


THE   ATLAS  33 

articiUftr  processes  are  shorter,  thicker  and  further  apart ;  they  are  connected  with 
the  anterior  ones  by  a  thick  ridge.  The  spinous  process  is  less  rudimentary;  it 
is  half  an  inch  or  more  (ca.  1.5  cm.)  in  height.  The  transverse  processes  have 
three  branches;  the  third  part  is  a  thick,  almost  sagittal  plate,  which  forms  with 
its  fellow  and  the  body  a  wide  ventral  groove  on  the  posterior  part  of  the  vertebra; 
the  other  branches  correspond  to  those  of  the  typical  vertebrse,  but  are  short  and 
thicker.  The  foramen  transversarium  is  lat^e;  below  its  posterior  end  is  a  fossa. 
The  ventral  crest  is  small  and  is  less  prominent  posteriorly. 

The  third  branch  of  the  transverse  process  and  the  foesa  are  sometimes  absent  on  one  aide. 

The  seventh  cervical  vertebra  is  readily  distit^uished  by  the  following  charac- 
ters: It  is  shorter  and  wider  than  the  others.  The  body  is  flattened  dorso-vcntrally 
and  wide,  especially  behind;  here  it  has  a  demifacet  on  either  side  for  articulation 
with  part  of  the  head  of  the  first  rib.  The  arch  and  its  notches  are  lai^e.  The 
anterior  articular  processes  are  wider  and  longer  than  the  posterior  pair.  The 
spinous  process  is  an  inch  or  more  (ca.  3  cm.)  in  height.  The  transverse  process 
is  undivided,  and  has  no  foramen  transversarium.  The  ventral  crest  is  replaced 
by  a  pair  of  tubercles. 

In  some  specimens  a  large  foramen  transversarium  is  present  on  one  ude  or  (rarely)  on 
both. 

Antfrior 
„  ,  ,  articalaT 
Dorsal  <,rch  ^^,  y^^^^ 


Win 

Iranarer- ■ Fotsa  ■ 

aariam        Ventrtd  aUantia 

arch  Ventral  tubercle 

Fio.    0.— Atla*    or    Home.    Anterior    View.  Fio.   10.— Atlaii  of  Horke,   Pobtkbiok  View.     (After 

(After  Sdunalli.  Allu  d.  Anal.  d.  PCcrdes.)  Scbmalu.  Atlas  d.  Anat.  <1.  Pfenlea.) 

The  Atlas 

This  vertebra  b  decidedly  atypical  in  form  and  structure.  The  body  and 
spinous  process  are  absent.  It  has  the  form  of  a  strong  ring,  from  which  two 
curved  plates,  the  wings,  project  laterally.  The  ring  incloses  a  very  large  vertebral 
foramen,  and  consists  of  two  lateral  masses  connected  by  dorsal  and  ventral  arches. 

The  lateral  masses  (Mass^e  laterales)  present  two  deep  oval  anterior  articular 
cavities  {Foveie  articulares  craniales)  which  receive  the  occipital  condyles ;  they  are 
separated  by  a  wide  notch  above  and  a  narrow  one  below.  The  outer  margin  is  also 
notched,  and  a  triangular  non-articular  depression  cuts  into  the  inner  part  of  each 
cavity.  The  posterior  articular  surfaces  (Facies  articulares  caudales)  are  some- 
what saddle-shaped;  they  are  confluent  on  the  ventral  arch  below,  but  are  widely 
separated  above,  and  do  not  conform  in  shape  to  the  corresponding  surfaces  of  the 
axis. 

The  dorsal  arch  (Arcus  dorsalis)  presents  a  median  dorsal  tubercle  (Tubercu- 
lum  dorsale)  and  is  concave  below.  It  Is  perforated  on  either  6\Ac  near  its  anterior 
margin  by  the  intervertebral  foramen.  The  anterior  border  is  deeply  notched,  and 
the  posterior  is  thin  and  concave. 

The  ventral  arch  (Arcus  ventralis)  is  thicker,  narrower,  and  less  curved  than 
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Developmeot. — The  axis  has  six  or  seven  centers  of  ossification.  In  addition 
to  the  usual  five,  one  or  two  appear  for  the  dens,  which  is  regarded  as  the  displaced 
body  of  the  atlas.  A  nucleus  behind  the  dens,  which  remains  distinct  to  three  or 
four  years  of  age,  is  con^dered  by  Lesbre  to  be  the  bead  of  the  axis. 


Dorxil  arch  of  alia, 


Anterior  articular  proc 


Post,  artieuiar 

Fio.  12.— OcanTAL  Bone  ihd  Fiut  Tbkez  Cehvicil  VsiiTitBax  or  HoR»,  DomuL  Vikw.     (After  SeliDuIti, 


THE  THORAQC  VERTEBRAE 
These  (Vertebne  thoracales)  are  usually  eighteen  ia  number  in  the  horse,  but 
there  are  sometimes  nineteen,  rarely  seventeen.     As  regional  characters  we  note 
the  surfaces  for  articulation  with  the  ribs  and  the  length  and  form  of  the  spinous 
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processes.     Those  in  the  middle  of  the  series  are  the  most  typical  and  present  the 
following  features: 

1.  The  bodies  are  short  and  constricted  in  the  middle.  The  ends  are  expanded 
and  have  articular  surfaces  which  are  not  strongly  curved.  On  the  upper  part  of 
each  side  are  anterior  and  posterior  costal  facets  (Fovea  costalis  cranialis,  cau- 
dalis),  which,  with  those  of  adjacent  vertebrs,  form  sockets  for  the  heads  of 
the  ribs. 

2.  The  arches  are  small.  Their  posterior  notches  are  relatively  large  and  are 
often  converted  into  foramina. 

3.  The  articular  processes  are  small.    The  anterior  pair  are  in  fact  represented 


irliciilnr  process 
■pToceaaet 


Anterior  ariieidar 


L  View.     (After  Schmilti.  AUu 


only  by  two  oval  facets  on  the  anterior  part  of  the  laminEe  which  face  almost  directly 
upward.  The  posterior  pair  spring  from  the  base  of  the  spinous  process;  their 
facets  face  almost  directly  downward. 

4.  The  transverse  processes  are  short,  thick,  and  tuberous  at  the  free  end. 
Each  has  a  facet  (Fovea  transversaria)  for  articulation  with  the  tuberosity  of  the 
rib  which  has  the  same  serial  number. 

5.  The  urinous  process  is  large,  narrow,  and  slopes  upward  and  backward. 
The  anterior  border  is  thin,  the  posterior  wider  and  furrowed.  The  summit  is 
expanded  and  rough. 

The  first  thoracic  vertebra  is  easily  recognized  by  the  following  spccifie  charac- 
ters: The  body  is  wide  and  flattened  dorso-vcntrally.     In  front  it  has  a  head  like 
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the  cervical  vertebrse,  and  behind  a  cavity  somewhat  deeper  than  any  other  thoracic 
vertebra.  Two  costal  facets  are  found  on  either  side,  and  a  well-marked  spine 
ventrally.  The  arch  is  large  and  strong,  and  has  lai^e  notches.  The  articular 
processes  are  much  larger  than  those  of  other  thoracic  vertebfEe,  and  resemble  a 
good  deal  those  of  the  seventh  cervical  in  form.  The  transverse  processes  are 
short  and  thick,  and  each  has  on  its  ventral  aspect  a  large  concave  facet  for  articu- 
lation with  the  tubercle  of  the  first  rib.  The  spinous  process  is  curved  backward 
and  tapers  to  a  point.  Its  length  is  usually  about  three  or  four  inches  {ca.  8  to 
10  cm.).  It  may  be  mistaken  at  first  glance  for  the  last  cervical,  but  is 
promptly  identified  by  the  three  costal  facets  on  each  side  and  the  length  of 
the  spine. 

The  last  thoracic  vertebra  is  distinguished  by  the  absence  of  the  posterior  pwr 
of  costal  facets,  and  the  confluence  of  the  anterior  pur 
on  the  transverse  processes, 
erial  position  of  others  may  be  determined  at 
■oximately  by  the  following  data:  (1)  The 
dually  diminish  in  length  and  width  to  the 
the  region  and  then  increase  slightly.  Their 
ts  become  smaller  and  less  concave  from  first 
The  ventral  crest  is  distinct  on  three  or  four 
t  either  end  of  the  region.  (2)  The  transverse 
diminish  in  size  and  are  placed  lower  down 


Pant  /or 

tubcrrU 
oj  Tib 

of  rib 


•ubercle 

» 

of  rib 

W/ 

Neck 

nJw--'^ 

J 

of  rib 

Fnrcts  for  '''X^^ 
headaofrUa           ^"^ 

/-Articular  eavUy 
of  body 

Upper  Pabt 

FlQ.     lS,-Lo«-Ell  P.BT    Of  Nl 

nthThobacicVkbte. 

E».      (After 

DR.    Of    Home.    Pobt 

EHIOR   View.      (ACici 

Schmilti.  Atlu  il.  Anat.  il.  Pferdeo.) 


Schmalti.  AUaa  d.  / 


as  they  are  traced  backward.  Their  costal  facets  become  smaller  and  lower 
in  position;  on  the  last  (and  sometimes  on  its  predecessor  also)  it  fuses  with 
the  costal  facet  of  the  body.  The  upper  non-articular  part  of  the  process 
gradually  becomes  more  sharply  defined,  and  in  the  last  four  or  five  separates  to 
form  the  manmiillary  process.  (3)  The  spinous  processes  increase  in  length  to 
the  third  and  fourth,  and  then  gradually  diminish  to  the  fifteenth,  beyond  which 
they  have  about  the  same  length.  The  backward  inclination  Is  most  pronounced 
in  the  second,  the  sixteenth  is  vertical,  and  the  last  two  are  directed  a  little  forward. 
The  longest  spines  (i.  e.,  those  of  the  withers)  are  the  thickest  and  have  expanded 
summits  which  remain  more  or  less  cartilaginous;  the  others  are  more  plate-like, 
and  are  surmounted  by  a  thick  lip.  The  second  spine  is  more  than  twice  as  large 
as  the  first.  The  summits  of  the  fourth  and  fifth  usually  form  the  highest  point 
of  the  withers. 

Development — There  are  six  or  seven  centers,  three  for  the  body,  two  fur 
the  arch,  and  one  for  the  spinous  process;  some  of  the  latter  have  an  additional 
center  for  the  summit. 
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THELUnSAK  VERTEBRS 
IThe  lumbar  veitebne  (Vertebrae  lurobales)  are  usually  Bix  in  number  in  the 
liorse.     They  are  characterized  by  the  size  and  form  of  their  transverse  processes. 
The  bodies  of  the  first  three  are  triangular  on  cross-section,  and  present  a 


TranxKTse  proeesi 
Facet  for  head  o}  fir 


distinct  ventral  crest.  From  the  fourth  backward  they  become  wider  and  flatter 
and  the  ventral  crest  fades  out. 

The  utiles  of  the  first  two  or  three  are  about  equal  in  size  and  similar  to  that 
of  the  last  thoracic;  from  the  fourth  they  decrease  noticeably  in  breadth  and  height. 

The  anterior  articular  processes  are  fused  with  the  mammiUary  processes,  and 


tterior  attictdaT  procesatM 


I  T«\>  T»n«irtc  »so  FiWT  I.rii»*K  Vuitchj  or  Hottu.  Lmui.  Vmr.     (Aft«r  Scbmalti. 


^t  su;vrii»ri>-  roncave  surfaces  for  articulation  with  the  posterior  pair  of  the 

=T»fWvV  rrf:  \v«el«»,    TV  posterior  articular  processes  project  distinctly  from  the 

*:■.->  *;  :.v  Sat*-  u"  the  spimnis  pnxtws,  and  haw  %-CTttralIy  convex  articular  sur- 

ifc.-y*is  »■'  v>,  ^1  -.ni>.»  ihc  (tnxwTd  surfact>s  of  the  aoterior  pair  of  the  next  vertebra. 

_      ^  t^  IWMTttT  processes  are  laijce  plates,  flattened  dOTso-ventrally,  which 

"'^  c<tq'w««  UKi  uaiallj-  cur\-e  slightlj-  downwanj:   their  length  increases  to 
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the  third  and  fourth,  and  then  diminishes  to  the  last,  which  is  the  shortest.  The 
first  one  or  two  usually  curve  somewhat  backward,  the  last  two  decidedly  forward. 
Those  of  the  fifth  have  an  oval  concave  facet  on  the  inner  part  of  the  posterior  border 
for  articulation  with  the  sixth  process;  the  latter  has  a  corresponding  convex  facet 
on  the  anterior  border,  and  a  larger  concave  surface  on  the  posterior  border  for 
articulation  with  the  wing  of  the  sacrum.  Sometimes  the  fifth  process  has  a  small 
surface  for  articulation  with  the  fourth.  The  inner  part  of  the  sixth  process  is 
thick,  the  outer  part  thinner,  narrower,  and  curved  forward.  The  inner  part  of 
the  fifth  is  also  somewhat  thickened. 

The  spinous  processes  resemble  those  of  the  last  two  thoracic  vertebrae. 
They  are  usually  about  equal  in  height,  but  minor  diJBferences  are  common,  and  the 
width  diminishes  in  the  last  three. 

Development. — This  is  similar  to  that  of  the  thoracic  vertebrae.  The  extremi- 
ties of  the  transverse  processes  remain  cartilaginous  for  some  time  after  ossification 
is  otherwise  complete. 

The  transverse  processes  of  this  region  are  considered  equivalent  to  the  proper  transverse 
process  -f*  the  costal  element,  and  hence  the  distinctive  term  processus  lateralis  (s.  costarius) 
tuLB  been  proposed.  The  occurrence  of  a  lumbar  rib  in  connection  with  the  transverse  process  of 
the  first  lumbar  is  not  rare.    Reduction  of  the  number  to  five  has  been  observed  frequently,  and 


MammiUary  processes 
Anterior  articular  processes 


Transverse 
process 


Ventral  spine 
Fig.  18. — Second  Lumbar  Vertebra  or  Horse,  Anterior  View.     (After  Schmaltz,  Atlas  d.  Anat.  d.  Pferdes.) 

may  or  may  not  be  compensated  by  an  additional  thoracic  vertebra.  This  variation  is  not  more 
common  in  certain  races  as  Sanson  and  others  have  maintained.  Very  few  cases  are  recorded  of 
seven  lumbar  vertebrae — especially  with  the  normal  thoracic  number.  An  anomalous  vertebra 
with  mixed  thoracic  and  lumbar  characters  sometimes  occurs  at  the  junction  of  the  two  regions. 


THE  SACRUM 

The  sacrum  (Os  sacrum)  is  formed  by  the  fusion  of  five  vertebrse  usually,  and 
is  conveniently  described  as  a  single  bone.  It  is  triangular  in  form  and  is  wedged 
in  between  the  ilia,  with  which  it  articulates  very  firmly  on  each  side.  Its  long 
axis  is  gently  curved,  and  slightly  oblique,  so  that  the  posterior  end  is  a  little  higher 
than  the  anterior.     It  presents  two  surfaces,  two  borders,  a  base,  and  an  apex. 

The  dorsal  surface  presents  centrally  the  five  sacral  spines,  which  are  directed 
upward  and  backward,  and  have  (with  the  exception  of  the  first)  tuberous  summits 
which  are  sometimes  bifid. 

The  first  spine  is  relatively  thin  and  narrow,  and  is  not  so  high  as  the  internal  angle  of  the 
Uium.  The  second  is  the  longest,  and  the  height  oiminishes  rapidly  to  the  last.  The  bases  of  the 
spines  are  often  fused  in  old  subjects. 

On  either  side  of  the  spines  is  a  groove,  in  which  are  the  four  dorsal  sacral 
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foramiiut  (Foramina  sacralia  dorsalia);  the  dorsal  branches  of  the  secral  nerves 
emei^e  through  them. 

The  ventral  or  pelvic  surface  (Faciea  pelvina)  is  concave  in  its  length,  wide  in 
front,  narrow  behind.  It  ia  marked  by  four  more  or  less  distinct  transverse  lines 
(Lineae  transverssp),  which  indicate  the  demarcation  of  the  bodies  of  the  vertebra. 
At  the  ends  of  these  lines  are  the  ventral  sacral  foramina  (Foramina  sacralia 
ventralia),  which  are  larger  than  the  dorsal  series  and  diminish  in  size  from  first 
to  last;  they  transmit  the  ventral  divisions  of  the  sacral  nerves. 

The  dorsal  and  ventral  foramina  communicate  with  the  sacral  canal  and  are 
together  equivalent  to  the  usual  intervertebral  foramina. 


C,  Body  of  first  sacral  vertebra;  A.  urch  of  firat  vertebra;  C;  sacral  csDal;  P.».  1-5.  sursl  spins:  P.I.. 
wings  of  ■Bcrum;  I ,  I',  mmimnm  for  arliculation  witb  Iruuvene  procesHn  at  list  lumbar  vertebra;  F.a.,  ■uricular 
nirlace;  2.  T.  nrticular  processes:  3-«.  dorsal  sacraJ  roraminai  7,  interarcuate  space;  8.  Jateral  bordw;  h,  apei. 
(Siruslia.  Anal.  d.  Uaugtiert.) 

The  lateral  borders  are  rough,  thick  in  front,  thin  behind. 

The  base  (Basis  oasis  sacri)  is  directed  forward,  and  is  relatively  very  wide. 
It  presents  centrally  the  body  of  the  first  sacral  segment,  which  is  wide  transversely, 
flattened  dorso-ventrally,  and  has  a  roiindcd  surface  which  articulates  with  the 
last  lumbar  vertebra  through  the  medium  of  an  intervertebral  fibro-cartilage. 
The  ventral  margin  projects  slightly,  forming  the  promontory  (Promontorium). 
Above  the  body  is  the  entrance  to  the  sacral  canal,  flanked  by  a  pair  of  articular 
processes,  which  project  upward  and  forward  from  the  arch,  and  have  concave 
surfaces  internally  for  articulation  with  those  of  the  last  lumbar  vertebra.  On 
each  side  of  these  is  a  smooth  notch  which  is  converted  into  a  foramen  by  apposition 
with  the  last  lumbar.     The  lateral  parts  of  the  base,  the  wings  or  alfe  ( Als  sacrales), 
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are  strong  prismatic  masses  with  pointed  ends,  which  result  from  the  fusion  of  the 
first  with  part  of  the  second  transverse  process.  Each  has  in  front  a  large,  oval, 
slightly  convex  surface  for  articulation  with  the  transverse  process  of  the  last  lum- 
bar. Posteriorly  there  ia  an  elongated  oval  area  which  faces  upward,  backward, 
and  outward.  This  is  the  auiicalar  surface  (Facies  auricularis),  which  articulates 
with  the  ilium;  it  is  slightly  concave  in  its  length,  and  somewhat  rough  and  irregu- 
lar. The  rest  of  the  dorsa!  surface  of  the  wing  is  roughened  for  ligamentous  attach- 
ment, while  the  ventral  surface  is  smooth. 

The  apez  (Apex  ossis  sacri)  is  the  posterior  aspect  of  the  last  sacral  vertebra 
and  is  quite  small.  It  presents  the  elliptical  flattened  surface  of  the  body,  above 
which  is  the  triangular  posterior  opening  of  the  sacral  canal,  surmounted  by  the 
last  sacral  spine.  There  is  a  pair  of  narrow  notches  between  the  arch  and  body, 
above  which  rudiments  of  articular  processes  may  occur. 

The  name  sacral  canal  (Canalis  sacralis)  is  applied  to  that  part  of  the  vertebral 
canal  which  traverses  the  sacrum.  Its  anterior  part  is  lai^e  and  has  the  form  of 
a  triangle  with  the  angles  rounded  off;  its  width  is  about  twice  its  height.  Traced 
backward  it  is  seen  to  diminish  in  size  rapidly,  and  the  posterior  opening  is  quite 
small  and  triangular. 

The  term  lateral  part  (Pars  lateralis)  designates  the  portion  external  to  the 
foramina,  which  results  from  the  fusion  of  the  transverse  processes. 

Vertebral  canal 


Body  Poalerior  end  qf  body 

Fig,    ao— FiBiT  Con-K^r*!.    Vr.HTEBRA    or    Home.       Fm.    21.— First   CoceyoEtL    Vmitehha 
Lr.rr  Vi>:w.     (Arm  SchnulU.  AIlu  d.  Aut.  Dobsai.  View.     (AlUrSchnuJii, , 

d.  Pfodea.)  d.  Plerdes.l 

Development. — The  several  sacral  vertebrse  ossify  in  the  typical  manner. 
Separate  centers  for  costal  elements  in  the  lateral  parts  have  not  yet  been  found  In 
the  domesticated  animals.  Fusion  begins  in  front,  and  is  usually  not  complete 
behind  till  near  adult  age.  The  lateral  parts  unite  before  the  bodies.  It  is  rather 
curious  that  the  epiphyseal  plates  of  adjacent  segments  unite  with  each  other  before 
they  fuse  with  the  main  portion  of  the  bodies. 


THE  COCCYGEAL  VERTEBRf 
These  (Vertebrffi  coccyges)  vary  considerably  in  number,  but  eighteen  may 
be  taken  as  an  average.  From  first  to  last  they  become  reduced  in  size  and,  with 
the  exception  of  a  few  at  the  begimiing  of  the  series,  consist  of  bodies  only.  The 
first  three  have  bodies  which  are  somewhat  flattened  dorso-ventrally,  constricted 
in  the  middle,  and  have  at  the  ends  shghtly  convex,  elliptical,  articular  surfaces. 
The  ventral  surface  has  a  median  groove  for  the  coccygeal  artery.  The  arch  Is 
small  and  triangular;  it  is  formed  of  two  flat  plates  which  are  prolonged  to  form  a 
short  spinous  process  with  a  thickened  and  often  double  summit.  The  anterior 
notches  are  absent.  Functional  articular  processes  are  not  present,  but  small 
rudiments  of  the  anterior  pair  commonly  occur.  The  transverse  processes  are 
relatively  large  plates  which  project  horizontally  outward.  Further  hack  the  arch 
becomes  incomplete,  open  above,  and  soon  disappears;   the  transverse  processes 
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gradually  fade  out,  and  the  vertebrse  are  reduced  to  cylindrical  rods  of  diminishing 
size.    The  last  one  has  a  pointed  end. 

Variations. — ^The  number  is  said  by  good  observers  to  vary  between  fourteen  and  twenty- 
one.  In  old  age  the  first  is  often  fused  with  the  sacrum,  and  sometimes  with  the  second.  The 
arch  of  the  thini  may  be  open. 


THE  VERTEBRAL  COLUMN  AS  A  WHOLE 

In  the  mid-dorsal  line  is  the  series  of  spinous  processes,  which  are  low  ridges 
in  the  cervical  region  with  the  exception  of  the  second  and  seventh,  reach  their 
maximum  height  at  the  fourth  and  fifth  thoracic  vertebrse,  and  diminish  to  the 
fifteenth  or  sixteenth  thoracic.  Behind  this  they  are  about  equal  in  height  as  far 
as  the  last  lumbar  and  first  sacral,  which  are  somewhat  lower.  The  second  sacral 
spine  is  about  as  high  as  the  middle  lumbar;  behind  this  they  dimimsh  rather 
rapidly  in  height  and  fade  out  about  the  third  coccygeal.  Their  inclination  back- 
ward is  most  decided  at  the  second  thoracic,  diminishes  from  the  sixth  or  seventh 
to  the  fifteenth  or  sixteenth,  which  is  vertical  and  is  termed  the  anticlinal  or 
diapliragmatic  vertebra.  Behind  this  they  are  inclined  a  little  forward  until  the 
sacrum  is  reached;  here  there  is  an  abrupt  change  to  the  backward  inclination,  so 
that  a  considerable  interspinous  angle  is  formed. 

On  either  side  of  the  spinous  processes  is  a  vertebral  groove  which  contains  the 
deep  muscles  of  the  spine.  The  floor  of  the  groove  is  formed  by  the  laminse  and 
articular  processes.     It  is  wide  in  the  neck  and  narrows  progressively  in  the  back. 

Viewed  from  the  side,  the  column  presents  a  series  of  curves.  When  the  head 
and  neck  are  in  the  ordinary  neutral  position,  the  anterior  part  of  the  cervical  spine 
forms  a  gentle  curve,  concave  ventrally.  The  posterior  cervical  and  first  thoracic 
vertebrae  form  a  more  pronounced  curve  in  the  opposite  direction.  At  the  junction 
of  the  cervical  and  thoracic  regions  there  is  a  marked  change  of  direction,  forming  a 
ventral  projection  or  angle.  At  the  second  thoracic  vertebra  a  gentle  curve,  con- 
cave ventrally,  begins.  This  is  continued  to  the  lumbo-sacral  junction,  where 
there  is  a  change  of  direction,  and  hence  a  promontory.  The  sacrum  has  a  variable, 
but  never  very  pronounced,  ventral  concave  curvature,  which  is  continued  in  a 
much  accentuated  form  in  the  coccygeal  region.  It  may  be  remarked  that  a  line 
through  the  summits  of  the  spines  does  not  correspond  to  these  curves  formed  by 
the  bodies. 

The  vertebral  canal,  of  course,  corresponds  in  curvature  to  the  bodies.  Its 
caliber  varies  greatly  at  different  points.  The  greatest  diameter  (ca.  5  cm.)  is  in 
the  atlas,  where  it  contains  the  dens  of  the  axis  in  addition  to  the  spinal  cord,  and 
provision  must  be  made  for  extensive  movement.  It  is  very  much  smaller  in  the 
axis  (ca.  2.5  cm.  wide,  3  cm.  high).  It  widens  considerably  at  the  junction  of  the 
cervical  and  thoracic  regions  to  accommodate  the  cervical  enlargement  of  the  spinal 
cord.  Beyond  this  it  diminishes,  and  is  smaller  in  the  middle  of  the  back  than  at 
any  preceding  point;  this  is  correlated  with  the  small  size  of  the  spinal  cord  and  the 
very  limited  movement  of  the  spine.  At  the  middle  of  the  lumbar  region  it  again 
widens  considerably  to  contain  the  lumbar  enlargement  of  the  spinal  cord.  The 
caliber  diminishes  very  rapidly  from  the  second  sacral  segment  backward,  and  the 
canal  ceases  to  be  complete  at  the  fourth  coccygeal  vertebra. 

The  articular  processes  are  very  large  and  wide  apart  in  the  neck,  greatly 
reduced  and  much  closer  together  in  the  back,  larger  and  interlocking  in  the  lumba: 
region. 

The  transverse  processes  are  large  and  outstanding  in  the  neck,  where  they 
form  the  outer  boundary  of  a  ventral  groove  occupied  by  the  longus  colli  muscle. 
In  the  back  they  are  short  and  stout,  and  are  characterized  by  the  facets  for  the 
tubercles  of  the  ribs.    On  the  first  thoracic  vertebra  this  facet  is  large,  deeply  con- 
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cave,  and  situated  almost  directly  outward  from  the  cavity  for  the  head  of  the  rib; 
traced  backward  it  becomes  smdier  and  flatter,  and  gradually  comes  to  lie  behind 
the  cavity  for  the  head  of  the  rib,  with  which  it  is  fused  on  the  last  and  often  also  on 
the  next  to  the  last  thoracic  vertebra.  The  processes  in  the  lumbar  region  have  a 
characteristic  elongated  plate-Uke  form.  In  the  sacral  region  they  are  fused  to 
form  the  wings  and  lateral  parts  of  the  sacrum.  In  the  coccygeal  region  they  are 
at  first  of  considerable  size  relatively,  but  undergo  rapid  reduction,  and  disappear 
at  the  fifth  or  sixth  vertebra. 

The  cavities  for  the  heads  of  the  ribs  diminish  progressively  in  size  and  depth 
from  first  to  last. 

The  mammillary  processes  are  usually  distinct  on  the  fourteenth  to  the  seven- 
teenth thoracic  vertebrse.  In  front  of  these  they  blend  with  the  transverse,  behind 
with  the  anterior  articular  processes. 

The  length  of  the  vertebral  column  (including  the  intervertebral  fibro-cartilages)  in  a  horse 
of  medium  size  is  about  260  to  265  cm.  (ca.  8  feet  8  inches  to  8  feet  10  inches).  The  relative  lengths 
of  the  various  regions  appear  to  vary  most  in  the  neck  and  back. 

The  table  below  gives  the  measurements  in  centimeters  in  a  trotting  stallion  of  medium  size 
and  in  an  adult  Percheron  stallion.    The  percentages  are  in  round  numbers. 


Trotter 


Percheron 


Cervical 

60.0 
98.0 
31.5 
20.0 
54.0 

22.7% 
37.2% 
12.0% 
7.6% 
20.5% 

74.0 
100.0 
36.5 
22.5 
58.0 

25.4% 

Thoracic 

Taimbar 

Sacral 

Coccvueal 

34.4% 
12.5% 

7.7% 
20.0% 

263.5 

100.0 

291.0 

100.0 

The  Ribs 

There  are  usually  eighteen  pairs  of  ribs  in  the  horse,  but  a  nineteenth  rib  on 
one  side  or  both  is  not  at  all  rare.  Eight  are  sternal  or  "true"  ribs,  the  remainder 
asternal  or  "false."  Ribs  from  different  parts  of  the  series  vary  much  in  length, 
curvature,  and  other  characters.  We  will  therefore  consider  as  a  type  a  rib  from 
the  middle  of  the  series  first,  and  afterward  note  the  chief  serial  diflferences  A 
typical  rib  has  the  following  characters: 

The  shaft  or  body  (Corpus  costae)  is  elongated,  relatively  very  narrow,  and 
strongly  curved;  the  curvature  is  most  pronounced  in  the  dorsal  third,  and  the 
ventral  part  is  twisted  and  inclined  inward,  so  that  when  a  rib  is  laid  with  its  outer 
surface  on  the  table,  the  ventral  end  is  raised.  The  external  surface  is  convex  in 
its  length  and  also  transversely;  its  anterior  part  is,  however,  grooved  longitudin- 
ally. A  distinct  angle,  t.  e.,  a  point  at  which  the  curve  of  the  rib  changes  rather 
suddenly,  as  in  man,  can  scarcely  be  said  to  exist  in  the  horse.  The  term  is  often 
applied,  however,  to  a  corresponding  rough  elevation  which  gives  attachment  to  the 
ilio-costalis  muscle;  it  is  most  distinct  on  the  fourth  to  the  eighth  inclusive.  The 
internal  surface  is  smooth,  concave  in  its  length,  and  rounded  from  side  to  side; 
the  costal  groove,  situated  posteriorly,  is  very  distinct  above  and  fades  out  about 
the  middle.    The  anterior  border  is  concave,  the  posterior  convex. 

The  vertebral  extremity  (Ebctremitas  vertebralis)  consists  of  the  head,  neck, 
and  tubercle.  The  head  (Capitulum  costae)  has  an  articular  surface  (Facies 
articularis  capituli  costae),  composed  of  two  convex  facets,  anterior  and  posterior, 
separated  by  a  groove  for  the  attachment  of  the  conjugal  ligament.  It  articulates 
with  the  cavity  formed  by  facets  on  the  bodies  of  two  adjacent  thoracic  vertebrae 
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and  the  intervertebral  fibn>cartilage.  The  neck  (Collum  coatie)  is  roughened 
above  and  in  front.  The  tubercle  {Tuberculura  costie)  is  placed  above  aod  behind 
the  junction  of  neck  and  Ehaft;  it  has  a  small  surface  (Facies  articularis  tuberculi 
costffi)  for  articulation  with  the  transverse  process  of  the  corresponding  thoracic 
vertebra. 

The  sternal  eztreml^  (Extretnitas  sternalis)  is  somewhat  expanded,  and  is 
continued  by  the  costal  cartilage. 

The  first  rib  is  easily  distinguished.     It  is  the  shortest  and  least  curved.     At 

the  lower  part  of  the  anterior  border  there  is  a  smooth  impression  where  the  brachial 

vein  curves  around  it;    above  this  is  usually  the  scalene  tubercle.    The  costal 

J,  .     .       -  groove  is  absent.    The  head  is  large  and 

has   two  facets  of   unequal  extent  which 

meet  at  an  acute  angle  in  front;  the  smaller 

one  faces  forward  and  articulates  with  the 

"**  last  cervical   vertebra;    the   larger  one  is 

directed   inward   and  articulates  with  the 

first  thoracic  vertebra.     The  neck  is  thick 

and  very  short.     The  tubercle  is  larger  than 

that  of  any  other  rib  and  has  an  extensive 

articular   surface   which   is   convex    in   its 

length.     The  sternal  end  is  larger  than  that 

of  any  other  rii);  it  is  thick  and  very  wide, 

and  is  turned  a  little  forward. 

The  last  rib  is  the  most  slender  and 
regularly  curved.  It  is  usually  but  little 
longer  than  the  second.  The  facet  on  the 
tubercle  is  confluent  with  that  of  the  head. 
(This  feature,  however,  is  usual  on  the 
seventeenth  also,  and  not  rare  on  the  six- 
teenth,) 

The  serial  position  of  the  other  ribs  may 
be  determined  approximately  by  the  follow- 
ing considerations:  The  length  increases 
from  the  first  to  the  tenth  and  eleventh 
and  then  diminishes.  The  width  increases 
somewhat  to  the  sixth  and  then  diminishes. 
The  anterior  border  is  thin  and  sharp  from 
the  second  to  the  eighth,  and  behind  this 
becomes  thick  and  rounded.  The  external 
groove  is  distinct  on  the  fourth  to  the  eighth 
inclusive.  The  curvature  increases  in  de- 
gree rapidly  from  the  first  to  the  seventh, 
■1.  Anat.  d.  pferdB.)  remains  about  the  same  to  the  sixteenth,  and 

then  decreases  vcrj'  noticeably.  In  regard 
to  dorao-ventral  direction,  the  first  rib  inclines  a  little  forward,  the  second  is  about 
vertical,  while  behind  this  they  slope  backward  in  increasing  degree,  so  that  a 
plane  tangent  to  the  ventral  ends  of  the  last  pair  cuts  the  third  lumbar  vertebra. 
The  head  and  tubercle  diminish  in  size  from  first  to  last.  Their  relative  positions 
change  in  that  the  tubercle  of  the  first  rib  lies  almost  directly  outward  from  the 
head,  while  further  back  it  gradually  comes  to  he  behind  it.  The  neck  is  longest 
on  the  longest  ribs,  and  is  absent  on  the  last  two  or  three.  A  costo-transverse 
foramen  is  formed  between  the  neck  and  the  transverse  process. 

Development. — The  ribs  assify  in  cartilage  from  three  centers,  one  each  for  the 
shaft,  head,  and  tubercle;  the  third  center  is  absent  in  some  of  the  posterior  ribs. 
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Variattom. — A  nineteenth  rib  on  one  side  or  both  ia  not  rare.  It  is  usually  imperfectly 
devdoped  and  quite  variable.  In  some  caaea  it  is  a  mere  strip  of  cartilace  connected  by  ligament 
with  toe  firat  lumbar  transverse  process;  in  other  cases  it  is  ossified,  and  may  be  fused  with  the 
process;  in  others  again  it  is  connected  with  an  additional  presacral  vertebra  which  may  be 
thoracic  or  lumbar  or  ambiguous  in  character.  It  is  commonly  floating,  but  may  be  attached  to 
the  eighteenth.    Reduction  in  number  is  uncommon.    Fusion  of  adjacent  ribs  sometimes  occurs. 

THE  COSTAL  CARTILAGES 
The  first  costal  cartilage  is  an  inch  or  more  {2.5  to  3  cm.)  in  length.  The  upper 
part  is  very  wide  and  thick.  The  sternal  end  is  small.  The  two  articulate  with 
each  other  as  well  as  with  the  sternum.  The  cartilages  of  the  other  sternal  ribs 
increase  prt^essively  in  length  and  become  more  rounded.  The  sternal  end  is 
expanded  and  has  an  elliptical  convex  facet  for  articulation  with  the  sternum.  The 
cartilages  of  the  asternal  ribs  are  long,  slender,  and  pointed.     The  ninth  is  the 

" '  CariniSorm  cartilage 


Xiphmd  cartilage 
Fio.  23.— SreBHDiif  amd  CoartL  Cartilaoks  op   Home,  Vknthal 


longest,  and  is  very  firmly  attached  to  the  eighth;  behind  this  they  diminish  pro- 
gressively in  size,  and  are  attached  to  each  other  by  elastic  tissue.  Except  in  the 
case  of  the  first,  the  cartilage  does  not  continue  the  direction  of  the  rib,  but  forms 
with  the  latter  an  angle  which  is  open  in  front,  and  decreases  in  obtuseness  from 
second  to  last. 

More  or  less  extensive  ossification  is  to  be  regarded  as  a  normal  occurrence, 
especially  in  the  cartilages  of  the  sternal  ribs. 

The  sternuh 

The  sternum  of  the  horse  is  shaped  somewhat  like  a  canoe;  it  is  compressed 
laterally,  except  in  its  posterior  part,  which  is  flattened  dorso-ventrally.  It  is 
inclined  obliquely  so  that  the  posterior  end  is  about  six  to  eight  inches  (15  to  20 
cm.)  lower  than  the  anterior. 

The  dorsal  surface  has  the  form  of  a  very  narrow  isosceles  triangle  with  the 
apex  in  front.     It  is  concave  longitudinally,  flattened  transversely. 

The  lateral  surfaces  are  convex  above,  slightly  concave  below,  and  diminish 
in  extent  behind.  Each  presents  on  its  upper  part  seven  articular  cavities  (Fovese 
costales),  which  receive  the  sternal  ends  of  the  second  to  the  eighth  costal  cartilages 
incluuve.     These  cavities  are  situated  in  series  at  the  interstemebral  junctions. 
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THE  THORAX 
The  bony  thorax  of  the  horse  is  remarkably  compressed  laterally  in  its  anterior 
part,  but  widens  greatly  behind.  The  anterior  aperture  is  oval  and  very  narrow 
below;  in  a  horse  of  medium  size  its  greatest  width  is  about  4  inches  (10  cm.),  and 
its  height  7  to  8  inches  (ca.  18  to  20  cm.).  The  ventral  wall  or  floor  is  about  16 
inches  (40  cm.)  long,  and  the  dorsal  wall  or  roof  about  38  to  40  inches  (95  to  100 
cm.)  long.  The  height  from  the  last  segment  of  the  sternum  to  the  seventh  or 
eighth  thoracic  vertebra  is  about  twice  that  of  the  anterior  aperture;  this  is  due  to 
the  obliquity  and  divei^ence  of  the  roof  and  floor.  The  greatest  width  of  the  pos- 
terior aperture  is  about  20  to  24  inches  (50  to  60  cm.).  The  intercostal  spaces 
increase  in  width  from  the  first  to  the  seventh  or  eighth,  and  then  diminish.  Their 
average  width  is  about  IJ^  to  1}^  inches  (3  to  3.5  cm.). 


Tim  BONES  OF  THE  SKtJLL 
(A)  BONES  OF  THE  CRANIUM 
The  bones  of  the  cranium  (Ossa  cranii)  are  the  Occipital,  Sphenoid,  Ethmoid, 
Interparietal,  Parietal,  Frontal,  and  Temporal.     The  first  four  are  single,  the  others 
paired. 
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The  OcdPTTAi.  Bonh 
The  occqrital  bone  (Os  occipitale)  is  situated  at  the  posterior  part  of  the  cra- 
oiuoi,  of  which  it  forms  the  posterior  wall  and  part  of  the  ventral  wall  or  base.' 
'Tbe  long  axis  of  the  skull  ia  considered  to  be  horizoatal  in  these  descriptions. 
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Its  lower  part  is  perforated  centrally  by  a  large,  almost  circular  opening,  the 
foramen  magnum  (Foramen  oceipitale  magnum),  at  which  the  brain  and  spinal 
cord  join.  The  foramen  is  bounded  laterally  and  dorsally  by  the  lateral  parts  of 
the  bone,  and  ventrally  by  the  basilar  part  or  process.  Above  the  lateral  parts — 
but  not  entering  into  the  formation  of  the  foramen  magnum — is  the  squamous  part. 

The  lateral  parts  (Partes  laterales)  bear  the  occipital  condyles  (Condyli 
occipitales),  which  articulate  with  the  atlas.  The  condyles  are  obliquely  placed, 
wide  apart  dorsally,  and  separated  by  a  small  interval  ventrally.  The  articular 
surface  is  curved  so  sharply  in  the  dorso-ventral  direction  as  to  form  a  blunt  ridge 
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emally.  The  cramal  surface  is  concave  and  smooth.  External  to  the  condyle  is 
paramastoid  or  styloid  process  (Processus  jugularis),  a  strong  flattened  bar  of 
le  winch  projects  downward  and  backward;  its  external  surface  is  convex  and 
ighened  for  muscular  attachment.  Between  the  root  of  this  process  and  the 
idyle  IS  a  smooth  depression,  the  condylpid  fossa  (Fossa  condyloidea  inferior); 
.his  18  the  hypoglossal  foramen  (Foramen  hypoelossi),  which  transmits  the  nerve 
like  name. 

The  basilar  part  or  process  (Para  basilaris)  is  a  strong,  somewhat  prismatic 
■  which  extends  forward  from  the  ventral  margin  of  the  foramen  magnum.     It 
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is  much  narrower  in  front  than  behind.  The  ventral  surface  is  rounded.  The 
cranial  surface  is  concave  and  smooth;  its  posterior  part  supports  the  medulla, 
and  it£  anterior  part  haa  a  shallow  cavity  on  which  the  pons  rests.  The  lateral 
borders  are  thin  and  sharp,  and  form  the  inner  mar^n  of  the  foramen  lacenun 
(Foramen  lacerum  et  jugulare).    The  anterior  end  has,  in  the  young  subject,  a 


The  skuU  ii  incUiwd  ■liihUy.     (■lolkUon  on  luy  Fir  27.) 

semicircular,  flat,  pitted  surface  which  is  attached  to  the  body  of  the  sphenoid  bone 
by  a  layer  of  cartilage;  in  the  adult  there  is  complete  fusion.  On  the  ventral  aspect 
of  the  junction  are  tubercles  for  the  attachment  of  the  ventral  straight  muscles  of 
the  bead. 

The  squamous  part  (Squama  occipitalis)  is  the  somewhat  quadrilateral  mass 
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situated  above  the  lateral  portions,  from  which  it  remains  distinct  till  the  second 
year.  The  outer  surface  is  crossed  by  a  very  prominent  ridge,  the  occipital  crest; 
the  middle  part  of  this  is  thick,  transverse  in  direction,  and  forms  the  highest  point 
of  the  skull  when  the  head  is  in  the  ordinary  position;  laterally  it  becomes  thinner 
and  runs  downward  and  forward  to  join  the  temporal  crest/  The  crest  divides 
the  surface  into  two  very  unequal  parts;  the  small  anterior  area  (Planum  parietale) 
presents  a  median  ridge  which  is  the  posterior  part  of  the  external  sagittal  crest; 
the  large  area  below  the  crest  (Planum  nuchale)  also  has  a  central  eminence,  the 
external  occipital  protuberance,  on  the  sides  of  which  the  funicular  part  of  the 
ligamentum  nuchae  is  attached.  The  internal  surface  is  concave  and  presents  a 
deep  central  depression  and  two  shallower  lateral  ones  which  adapt  it  to  the  surface 
of  the  cerebellum. 

The  occipital  bone  is  connected  by  suture  with  the  interparietal,  two  parietals, 
and  two  temporals,  and  by  synchondrosis  with  the  sphenoid ;  the  condyles  articu- 
late with  the  atlas. 

Development. — The  occipital  ossifies  in  cartilage  from  four  centers,  and  con- 
sists at  birth  of  four  pieces  as  described  above.'  The  lateral  parts  unite  with  the 
basilar  at  three  to  four  months,  and  wi^h  the  squama  in  the  second  year,  when  the 
bone  is  consoUdated. 

The  parieto-occipital  suture  and  the  spheno-occipital  synchondrosis  are  ob- 
literated about  the  fifth  year  usually.  The  temporo-occipital  suture  partially 
ossifies  in  old  subjects. 

The  SPHBNoro  Bonb 

The  sphenoid  bone  (Os  sphenoidale)  is  situated  in  the  base  of  the  cranium,  Its 
central  part  lying  in  front  of  the  basilar  part  of  the  occipital.  It  consists  of  a  cen- 
tral part,  the  body,  two  pairs  of  wings,  and  two  pterygoid  processes. 

The  body  (Corpus)  is  a  cylindrical  bar,  flattened  dorso-ventrally,  and  wider 
in  front  than  behind.  Its  ventral  surface  (Facies  externa)  is  convex  in  the  trans- 
verse direction;  and  its  anterior  part  is  concealed  to  a  large  extent  by  the  vomer 
and  pterygoid  l>ones.  The  cerebral  surface  (Facies  cerebralis)  presents  the  fol- 
lowing features:  (1)  In  front  is  a  raised,  flattened  part  which  is  subdivided  by  a 
median  elevation  into  two  slightly  concave  lateral  areas;  this  part  has  a  posterior, 
thin,  free  margin  (Limbus  sphenoidalis),  which  overlies  the  entrance  to  the  optic 
foramina.  (2)  Just  behind  this  and  at  a  lower  level  is  a  smooth  transverse  de- 
pression, the  optic  groove  (Sulcus  chiasmatis),  on  which  the  optic  chiasma  rests. 
(3)  From  each  end  of  this  groove  the  optic  foramen  passes  forward  and  outward  to 
terminate  in  the  posterior  part  of  the  orbital  fossa.'  (4)  Near  the  posterior  end 
is  a  central  depression,  the  hypophyseal  or  pituitary  fossa  (Fossa  hypophysea), 
which  lodges  the  hypophysis  cerebri  or  pituitary  body.  On  each  side  of  this  is  an 
ill-defined  groove  for  the  internal  carotid  artery  and  the  cavernous  sinus.  The  an- 
terior end  is  expanded,  and  is  excavated  to  form  the  sphenoidal  sinuses.  These 
cavities  extend  back  as  far  as  the  optic  groove,  and  are  usually  continuous  in  front 
with  the  cavities  in  the  vertical  parts  of  the  palate  bones;  they  are  separated  by  a 
complete  septum  which  is  not  always  median.^    The  posterior  end  is  flat  and  is 

*  The  occipital  crest  of  this  description  is  e(]ui\  alont  to  the  external  occipital  protuberance 
and  superior  nuchal  line  of  man.  A  curv'e<l  hnc  a  little  lower  down,  which  is  continued  on  the 
paramastoid  process,  represents  the  inferior  nuchal  line  of  man. 

'Other  terms  for  these  parts  are  basiocripital  (ha.Milar  part),  exoccipitals  (lateral  parts), 
and  supraoccipital  (squamous  part).  It  should  be  note<l,  however,  that  the  hnc^s  between  the 
basioccipital  and  exoccipitals  pa.ss  through  the  lower  part  of  the  condyles. 

*  This  foramen  might  well  be  calle<i  a  canal,  since  it  is  an  inch  or  more  in  length. 

*  The  cavity  bo  formetl  may  be  termed  the  sphenopalatine  sinus.  The  sphenoidal  sinus  may 
be  a  separate  cavity  which  communicates  only  with  the  ventral  ethmoidal  meatuses;  this  arrange- 
ment exists  in  about  a  third  of  the  cases,  acconling  to  Paulli. 
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joineii  to  the  basilar  part  of  the  occipital;  at  the  line  of  jimction  there  is 
dorsally  a  transverse  elevation,  the  spheno-occipital  crest  (Crista  spheno- 
occipi  talis). 

The  orbital  wings  (Alae  orbitales)  curve  upward  and  somewhat  outward  from 
the  sides  of  the  body  of  the  pre-sphenoid.  Their  inner  or  cerebral  surfaces  are 
concave,  and  are  marked  by  d^tal  impressions  (Impressiones  digitatae)  for  the  gyri 
of  the  cerebrum.  The  external  surface  is  convex  and  is  largely  concealed  by  the 
overlapping  temporal  wing  and  the  squamous  temporal  and  frontal  bones;  a 
narrow  part  of  it  (Facies  orbitalis)  is  uncovered  on  the  inner  wall  of  the  orbital 
cavity  at  the  sphenoidal  notch  of  the  frontal  bone.  The  dorsal  border  unites  with 
the  frontal  bone  at  the  spheno-frontal  suture.  The  anterior  border  joins  the  eth- 
moid at  the  spheno-ethmoidal  suture;  at  its  lower  part  it  concurs  with  the  frontal  in 
the  formation  of  the  ethmoidal  (or  internal  orbital)  foramen.  The  posterior  border 
is  overlapped  by  the  temporal  wing  and  the  squamous  temporal.  The  root  of  the 
wing  is  perforated  by  the  optic  foramen.  Immediately  below  and  behind  the  latter 
(t.  e.,  beneath  the  root)  is  the  foramen  lacerum  orbitale  or  orbital  fissure.  Below 
this,  and  separated  from  it  usually  by  a  thin  plate,  is  a  larger  opening,  the  foramen 
rotundum,  which  is  bounded  externally  by  the  root  of  the  pterygoid  process.  Be- 
hind these  foramina  is  the  pterygoid  crest  (Crista  pterygoidea),  which  is  continued 
downward  and  forward  on  the  pterygoid  process;  on  its  upper  part  may  be  found 
the  small  and  inconstant  trochlear  (or  pathetic)  foramen.  Just  behind  the  crest 
is  the  temporal  foramen  (For.  alare  parvum),  through  which  the  anterior  deep 
temporal  artery  emerges  from  the  alar  canal  of  the  pterygoid  process. 

The  tenq>oral  wings  (Alae  temporales)  extend  outward  and  somewhat  upward 
from  the  body  of  the  post-sphenoid;  they  are  irregularly  quadrilateral  in  outline. 
The  external  surface  (Facies  temporalis)  enters  into  the  formation  of  the  infra- 
temporal fossa,  and  bears  the  pterygoid  process  on  its  anterior  part;  at  the  junction 
with  the  body  there  is  a  small  groove  for  the  pterygoid  nerve.  The  internal 
surface  (Facies  cerebralis)  presents,  at  the  junction  with  the  body,  two  longitudinal 
grooves  (Sulci  nervorum).  The  outer  groove  is  the  larger,  and  leads  forward  to 
the  foramen  rotundum;  it  contains  the  maxillary  nerve.  The  inner  groove  con- 
ducts to  the  orbital  fissure,  and  contains  the  third,  sixth,  and  ophthalmic  nerves. 
The  outer  groove  is  bounded  externally  by  a  thin  overhanging  crest,  on  which  is  a 
small  groove  for  the  fourth  nerve.  The  remainder  of  the  surface  is  concave  and 
supports  the  pyriform  lobe  of  the  brain.  The  dorsal  border  joins  the  squamous 
temporal  at  the  spheno-squamous  suture.  The  anterior  border  joins  the  orbital 
wing.  The  posterior  border  forms  the  anterior  boundary  of  the  foramen  lacerum; 
it  presents  three  notches,  which  are  (from  within  outward)  the  carotid,  oval,  and 
spinous  (Incisura  carotica,  ovalis,  spinosa).  The  angle  of  junction  of  the  dorsal 
and  posterior  borders  articulates  with  the  parietal  bone. 

The  pterygoid  processes  (Processus  pterygoidei)  arise  from  the  temporal  wings 
and  the  body.  They  project  downward  and  forward,  and  curve  outward  at  the 
lower  part.  The  root  is  perforated  by  the  alar  canal  (Canalis  alaris),*  which 
transmits  the  internal  maxillary  artery.  From  this  canal  a  branch  leads  upward 
and  forward  to  open  at  the  temporal  foramen.  The  external  surface  is  concave,  and 
is  marked  by  lines  for  muscular  attachment.  The  internal  surface  is  largely  con- 
cealed by  the  overlapping  palate  and  pterygoid  bones,  with  which  it  concurs  in  the 
formation  of  the  pterygoid  or  Vidian  canal. 

Development. — The  sphenoid  is  ossified  in  cartilftge,  and  consists  in  early  life 
of  two  distinct  parts,  the  pre-sphenoid  and  post-sphenoid.  The  former  develops 
from  two  centers,  one  in  each  wing;  the  latter  has  three  centers,  one  for  the  body 
and  one  for  each  wing.  The  pterygoid  processes  ossify  from  the  centers  of  the 
temporal  wings. 

>  This  is  also  called  the  subsphenoidal  canal  or  pterygoid  foramen. 
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Variation. — The  dorsal  border  of  the  orbital  wing  may  con 
defect  in  the  frontal  bone  at  the  place  where  the  horn  process  is  s 
frontal  horns. 

The  Ethmoid  Bone 
The  ethmoid  (O9  ethmoidale)  is  situated  in  front  of  the  body  and  orbital  wings 
of  the  sphenoid.  It  projects  forward  between  the  orbital  plates  of  the  frontal 
bones  and  enters  into  the  formation  of  the  cranial,  nasal,  and  paranasal  cavities." 
It  consists  of  four  parts — the  cribriform  plate,  two  lateral  masses,  and  the  per- 
pendicular plate. 

The  cribrifonn  plate  (Lamina  cribrosa)  is  a  sieve-like  partition  between  the 
cranial  and  nasal  cavities.  Its  margin  joins  the  orbital  wings  of  the  sphenoid 
laterally,  and  the  cranial  plate  of  the  frontal  bones  dorsatly.  Its  cranial  surface 
is  divided  into  two  parts  by  a  median  ridge,  the  crista 
galli,  which  is  the  intracranial  portion  of  the  perpendicu- 
lar plate.  Each  half  forms  a  deep  oval  cavity,  the  eth- 
moidal or  olfactory  fossa,  which  lodges  the  olfactory  bulb. 
The  plate  is  perforated  by  numerous  small  foramina  for 
the  passage  of  the  olfactory  nerve  filaments,  and  on 
either  side  is  the  much  larger  ethmoidal  foramen.  The 
nasal  surface  is  convex,  and  has  the  lateral  masses 
attached  to  it. 

The  lateral  masses  or  labyrinth  project  forward  from 

the  cribriform  plate  into  the  posterior  part  of  the  nasal 

cavity,  which  they  nearly  fill.     Each  mass  is  somewhat 

conical  in  shape,  with  the  base  attached  to  half  of  the 

cribriform   plate.     The  inner  surface  is  separated  by  a 

narrow  space  from  the   perpendicular  plate.     The  outer 

surface  is  convex  and  faces  chiefly  into  the  frontal  and 

maxillary  sinuses,  but  is  attached  behind  to  the  inner  wall 

of  the  orbital  cavity;  it  is  covered  by  a  very  thin  layer  of 

Fio.  29,— csowmKcnoB  or      bone,  the  lamina  papyracea.     The  mass  consists  of  a  lai^e 

Ethuoid   bohb  or      number   of    delicate,    scroll-like   plates  of   bone,   termed 

Ham.  ethmo-turbinals  or  ethmoidal  cells.    These  are  attached 

to  the  lamina  papyracea,  and  are  separated  by  narrow 

intervals  termed  ethmoidal  meatuses,  which  communicate  with  the  nasal  cavity. 

In  the  living  animal  the  ethmo-turbinals  are  covered  with  mucous  membrane. 

The  lBt<-ral  mass  is  a  very  complex  structure,  the  arraiiKenient  of  which  may  be  studied  on 
croniMtrctions  of  dccaldfied  specimens  with  the  mucous  membrane  retained.  Eacn  mass  consisiA 
of  nix  turliinals  which  extend  almost  to  the  perpendicular  plate  and  are  termed  endoturblnAls. 
Thme  dimiiiiiih  in  luic  from  above  downward;  the  largest  is  attached  to  the  nasal  bone,  and  is 
hnn(M«  usually  C4J1(hI  the  naso-turbtnal  or  Buperior  turbinal;  the  second  is  much  smaller,  and  is  veiy 
ramtnonly  termed  the  ftreat  ethmoid  cell.  Between  the  endoturbinals  ate  twenty-one  sm^ 
Ktoturblnali,  anil  alt  arc  liCHCt  with  secondary  and  tertiary  coiled  lamelke. 

The  perpendicular  plate  or  mesethmoid  (Lamina  perpendicularis)  is  median, 

and  forniH  the  jKiHtcrior  part  of  the  septum  nasi.     Its  lateral  surfaces  are  nearly 

plane,  hut  are  marked  lielow  by  some  grooves  and  ridges;  they  are  covered  by  the 

"  iMitl  niurouH  membrane.     The  anterior  border  is  irregular  and  is  continuous  with 

ic  Ncptal  cartilage.     The  posterior  border  projects  into  the  cranial  cavity  as  a 

iIk<',  the  crista  galli.     The  dorsal  border  joins  the  frontal  hones  at  their  line  of 

ihrlriin     the  frontal  suture.     The  ventral  border  is  received  into  the  groove  of 

II'  V'unrr. 

Development.-  The  ethmoid  develops  in  cartilage  from  five  centers,  two  for 
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each  lateral  mass,  and  one  for  the  perpendicular  plate;  from  the  latter  ossification 
extends  into  the  cribriform  plate.  At  birth  the  perpendicular  and  cribriform  plates 
are  entirely  cartilaginous.  By  the  time  ossification  is  complete  the  ethmoid  has 
united  with  surrounding  bones  to  such  an  extent  that  it  cannot  be  separated  intact 
for  study. 

Occipital  crest 


Zj/gomatii 
Supraorbital 


12,  Suprtorbilil  pn>««:  H,  p 
tnmt:  21.  berimsl  bone;  22.  DHlJ  be 
Kunatler.) 

The  Interparietal  Bone 

This  bone  (Os  interparietale)  is  centrally  placed  between  the  squamous  part 
of  the  occipital  and  the  parietal  bones.  It  is  usually  describe<l  as  a  single  bone, 
although  it  ossifies  from  two  chief  lateral  centers,  and  is  sometimes  distinctly 
paired  in  skulls  of  young  foals. 

The  eztemsl    surface   (Facies   externa)   is    quadrilateral   and    is   fiat  and 
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ooth  in  the  very  young  foal;  later  it  presents  the  median  external  sagittal 


The  internal  surface  (Facies  cerebralis)  presents  the  internal  occipital  pro- 
K^^rance,  a  three-sided  process  which  projects  downward  and  forward  into  the 
•  ^K-«.nial  cavity  between  the  cerebral  hemispheres  and  the  cerebellum;  it  has  three 
^^^^,j^eave  surfaces  and  three  sharp  borders  which  form  part  of  the  tentorium 

The  posterior  border  is  thick;  it  joins  the  squamous  part  of  the  occipital 
<  >ii<^.     The  lateral  and  anterior  borders  are  united  by  suture  i;^dth  the  parietal 

Development. — The  interparietal  ossifies  in  membrane  from  two  chief  lateral 
.^.iiK^rH.*     It  fuses  first  with  the  parietals,  somewhat  later  with  the  occipital,  but 
♦  1%*'  period  at  which  this  union  takes  place  is  quite  variable. 

The  Parietal  Bones 
The  two  parietal  bones  (Ossa  parietalia)  form  the  greater  part  of  the  roof  of 
t  li<^  cranium;  they  unite  in  the  median  line,  forming  the  sagittal  suture.    Each  is 
'     jtvilrilateral  in  outline  and  has  two  surfaces  and  four  borders. 

The  external  surface  (Facies  parietalis)  is  convex,  and  is  marked  by  a  more  or 

•  ^*r4H  prominent  curved  line,  the  external  sagittal  crest ;  this  is  median  in  its  posterior 

^t^rti  ^^^^  ^^  continuous  with  the  crest  of  like  name  on  the  occipital  bone;  in  front 

\  %,  (^urves  outward  and  is  continuous  with  the  frontal  crest.     The  surface  external  to 

tJ»«^  crcHt  (Planum  temporale)  enters  into  the  formation  of  the  temporal  fossa,  and 

%i4  rc^UK^ened  for  the  attachment  of  the  temporal  muscle. 

The  internal  or  cerebral  surface  (Facies  cerebraUs)  is  concave.     It  presents 

jiiiincrous  digital  impressions  (Impressiones  digitate)  which  correspond  to  the  gyri 

^,f  the  cerebrum.     There  are  fdso  furrows  (Sulci  vasculosi)  for  the  meningeal  arte- 

|.i4*rt.     Along  the  inner  border  there  is  a  sagittal  groove  (Sulcus  sagittalis)  for  the 

^ii[)i^rior  longitudinal  sinus. 

The  anterior  border  joins  the  frontal  bone  at  the  parieto-frontal  suture  (Sutura 
^5C)ronali8). 

The  posterior  border  meets  the  occipital  bone  at  the  parieto-occipital  suture 

(Hutura  lambdoidea).     Below  this  jimction  it  curves  inward  and  concurs  with  the 

ttnni>oral  bone  in  the  formation  of  the  parie to-temporal  canal  (Meatus  temporalis). 

A  transverse  groove  (Sulcus  transversus)  connects  this  canal  with  the  sagittal 
HulcuH. 

The  internal  border  is  thick  and  serrated.  It  joins  its  fellow  at  the  sagittal 
future,  and  (in  the  young  subject)  meets  the  interparietal  at  the  interparietal  suture. 
The  hne  of  junction  is  marked  internally  by  the  internal  sagittal  crest  (Crista 
Httgittalis  interna). 

The  external  border  is  beveled  and  is  overlapped  by  the  squamous  temporal 
bono,  forming  the  parieto-temporal  suture  (Sutura  parieto-squamosa).  The  angle 
of  junction  of  the  external  and  posterior  l)orders  articulates  with  the  posterior 
angle  of  the  temporal  wing  of  the  sphenoid. 

...  ^®^®*opnient. — Each  parietal  bone  ossifies  in  membrane  from  a  single  center. 
tt<Jiilt"*  y^^^^K  ^«al  the  central  part  of  the  bone  is  much  more  convex  than  m  the 
y  ^^^]  forma  a  prominence  similar  to  the  pronounced  tuber  parietale  of  the 

«'n</?/         '  the  external  sagittal  crest  is  not  present,  and  the  external  surface  is 

pariot.  J/'  ""MOttal  suture  is  usually  closed  at  four  years,  the  parieto-occipital  at  five  years,  and  the 
"»-t<nu|)oral  at  twelve  to  fifteen  years. 

(••in«Ulorr*  ^*'^***"*^  to  Martin,  there  are  orijonally  four  centers,  two  anterior  and  two  posterior 
-'  oni«,  which  fuse  in  a  variable  manner. 
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The  Frontal  Bones 

The  frontal  bones  (Ossa  frontalia)  are  situated  on  the  limits  of  the  cranium 
and  face,  between  the  parietals  behind  and  the  nasal  bones  in  front.  Each  is 
irregularly  quadrilateral,  and  consists  of  frontal,  orbital,  and  temporal  parts. 

The  frontal  part  (Pars  naso-frontalis)  forms  the  basis  of  the  forehead.  Its 
external  surface  (Facies  frontalis)  is  nearly  fiat,  and  is  smooth  and  subcutaneous; 
it  is  separated  from  the  temporal  part  by  the  external  frontal  crest  (Crista  frontalis 
externa).  At  the  jimction  with  the  orbital  part  the  supraorbital  or  zygomatic 
process  (Proc.  zygomaticus)  curves  outward  and  downward  to  join  the  zygomatic 
arch.  The  process  partially  separates  the  orbit  from  the  temporal  fossa;  its  root 
is  perforated  by  the  supraorbital  foramen,  or  presents  instead  a  notch  on  its  anterior 
border;  its  upper  surface  is  convex,  while  the  lower  or  orbital  surface  is  concave 
and  smooth,  forming  a  shallow  fossa  for  the  lacrimal  gland  (Fossa  glandulse  lacri- 
malis).  The  internal  surface  enters  into  the  formation  of  the  cranial  cavity  and 
the  frontal  sinus.  The  cranial  surface  presents  digital  impressions  for  the  cerebral 
gyri.  The  two  plates  of  the  bone  separate  and  diverge  in  front,  and  thus  inclose 
a  large  air-space  which  is  part  of  the  frontal  sinus.  The  cranial  plate  curves  down- 
ward and  articulates  with  the  cribriform  plate  of  the  ethmoid  bone;  the  facial  plate 
extends  forward  and  joins  the  nasal  and  lacrimal  bones. 

The  orbital  part  (Pars  orbitalis)  forms  the  major  part  of  the  inner  wall  of  the 
orbital  cavity.  It  is  separated  from  the  frontal  part  by  a  prominent  ridge  which  is 
part  of  the  orbital  margin.  Its  external  or  orbital  surface  is  concave  and  smooth, 
and  presents  superiorly  a  small  depression  (Fovea  trochlearis),  which  is  bridged 
by  a  small  bar  of  cartilage,  around  which  the  superior  oblique  muscle  of  the  eye  is 
reflected.  The  lower  border  concurs  with  the  orbital  wing  of  the  sphenoid  in  the 
formation  of  the  ethmoidal  or  internal  orbital  foramen.  The  internal  surface  faces 
into  the  frontal  sinus  and  gives  attachment  to  the  lateral  mass  of  the  ethmoid. 

The  temporal  part  is  separated  from  the  orbital  part  by  the  deep  sphenoidal 
notch  (Incisura  sphenoidalis),  which  is  occupied  by  the  orbital  wing  of  the  sphenoid. 
Its  external  surface  forms  part  of  the  inner  wall  of  the  temporal  fossa.  The 
internal  surface  is  largely  covered  by  the  orbital  wing  of  the  sphenoid  in  the  yoimg 
subject,  but  later  forms  part  of  the  wall  of  the  frontal  sinus. 

The  principal  connections  of  the  frontal  bone  are  as  follows:  (1)  The  inner  border  joins  its 
fdlow  at  the  frontal  suture.  (2)  The  anterior  border  meets  the  nasal  and  lacrimal  at  the  naso- 
frontal and  fronto-lacrimal  sutures.  (3)  Laterally  it  forms  the  spheno-frontal  suture  with  the 
orbital  wing  of  the  sphenoid,  and  also  joins  the  palate  bone  ana  maxilla.  (4)  Posteriorly  it 
meets  the  parietal  at  the  parieto-frontal  (or  coronal)  suture,  and  articulates  below  this  with  the 
squamous  temporal.  (5)  The  extremity  of  the  supraorbital  process  unites  with  the  zygomatic 
process  of  the  temporal  bone. 

Development. — Each  ossifies  in  membrane  from  one  center  which  appears  in 
the  root  of  the  supraorbital  process.  In  the  new-bom  foal  there  is  a  slit  between 
the  cranial  plate  and  the  orbital  and  temporal  plates  which  receives  the  cartilagin- 
ous margin  of  the  orbital  wing  of  the  sphenoid. 

The  Temporal  Bones 

The  temporal  bone  (Os  temporale)  forms  the  greater  part  of  the  lateral  wall 
of  the  cranium.  It  is  situated  between  the  occipital  behind,  the  parietal  above, 
the  frontal  in  front,  and  the  sphenoid  below.  It  consists  of  two  distinct  parts, 
squamous  and  petrous. 

1.  The  squamous  temporal  (Squama  temporalis)  is  a  shell-Uke  plate  which  has 
two  surfaces  and  four  borders. 

The  internal  surface  (Facies  cerebralis)  is  largely  overlapped  by  the  surround- 
ing bones,  but  its  central  part  is  free  and  presents  digital  impressions  and  vascular 
grooves. 
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The  external  surface  (Facies  temporalis)  is  convex,  and  enters  into  the  forma^ 
tion  of  the  temporal  fossa.  From  its  lower  part  there  springs  the  zygomatic 
process  (Processus  zygomaticus),  which  forms  the  external  boundary  of  the  tem- 
poral fossa.  It  is  at  first  directed  outward,  and  is  wide  and  flattened  dorso-ven- 
trally.  It  then  turns  forward,  becomes  narrower,  and  is  twisted  so  that  its  surfaces 
are  internal  and  external.  Its  anterior  end  is  pointed  and  joins  the  zygomatic 
process  of  the  malar  bone,  with  which  it  forms  the  zygomatic  arch  (Arcus  zygo- 
maticus). The  narrow  anterior  part  has  a  convex  outer  surface  and  a  concave 
inner  one.  Its  upper  border  has  a  rough  area  for  articulation  with  the  supraorbital 
process  of  the  frontal.  Its  lower  border  is  wide  and  rough.  The  wide  posterior 
part  presents  on  its  ventral  face  a  surface  for  articulation  with  the  condyle  of  the 
mandible.  This  surface  consists  of  a  transversely  elongated  condyle  (Tuberculum 
articulare),  behind  which  is  the  glenoid  fossa  (Fossa  mandibularis).  The  fossa  is 
limited  behind  by  the  post-glenoid  process,  the  anterior  surface  of  which  is  articu- 
lar. Behind  this  process  is  a  fossa  in  which  is  the  external  opening  of  the  parieto- 
temporal canal.  The  dorsal  surface  is  concave  and  forms  the  outer  boundary  of 
the  temporal  fossa.  The  superior  border  is  sinuous  and  is  continuous  behind  with 
the  temporal  crest. 

The  posterior  process  (Processus  posterior)  springs  from  the  posterior  part  of 
the  squama.  Its  external  surface  is  crossed  by  the  temporal  crest,  which  forms 
here  the  outer  limit  of  the  temporal  fossa.  The  internal  surface  forms  the  outer 
boundary  of  the  parieto-temporal  canal,  and  is  elsewhere  applied  to  the  petrous 
portion.  It  divides  into  two  branches,  upper  and  lower;  the  upper  branch  unites 
with  the  occipital  bone,  while  the  lower  one  curves  downward  behind  the  external 
auditory  process  and  overlaps  the  mastoid  process. 

The  superior  border  of  the  squamous  temporal  articulates  with  the  parietal, 
forming  the  parieto-temporal  suture.  The  inferior  border  joins  the  temporal  wing 
of  the  sphenoid  at  the  spheno-squamous  suture.  The  anterior  border  unites  with 
the  frontal  bone,  and  the  posterior  with  the  parietal. 

2.  The  petrous  temporal  (Os  petrosum)  is  placed  between  the  occipital  behind 
and  the  parietal  in  front,  and  is  largely  overlapped  externally  by  the  squamous 
temporal.     It  has  the  form  of  a  four-sided  p5Tamid,  the  base  of  which  is  ventral. 

The  external  surface  is  mainly  concealed  by  the  squamous  temporal,  but  two 
features  are  visible.  A  short  tube  of  bone,  the  external  auditory  process,  protrudes 
from  the  lowest  part  through  the  notch  of  the  squamous  temporal.  The  process  is 
directed  outward,  upward,  and  a  little  forward.  It  gives  attachment  to  the  annular 
cartilage  of  the  ear.  Its  lumen,  the  external  auditory  meatus  (Meatus  acusticus 
extemus),  conducts  to  the  cavity  of  the  middle  ear  (tympanum)  in  the  dry  skull, 
but  is  separated  from  it  by  the  tympanic  membrane  in  the  natural  state.  The 
mastoid  process  projects  ventrally  in  the  interval  between  the  posterior  process 
of  the  squamous  temporal  and  the  root  of  the  paramastoid  (or  styloid)  process  of 
the  occipital  bone;  its  outer  surface  is  crossed  by  a  curved  groove  which  leads  to 
the  parieto-temporal  canal. 

The  internal  surface  faces  into  the  cerebellar  fossa  of  the  cranium.  It  is  con- 
cave and  smooth  but  irregular.  In  its  lower  part  is  the  entrance  to  a  short  canal, 
the  internal  auditory  meatus,  which  transmits  the  seventh  and  eighth  cranial  nerves. 

The  fundus  of  the  meatus  is  divided  by  a  crest  into  a  superior  and  an  inferior  fossa.  In  the 
superior  one  is  the  origin  of  the  facial  canal,  which  curves  tn rough  the  bone  and  opens  exter- 
nally at  the  stylo-mastoid  foramen;  it  transmits  the  facial  (seventh  cranial)  nerve.  The  in- 
ferior fossa  presents  small  foramina  for  the  passage  of  fibers  of  the  auditory  (eighth  cranial) 
nerve. 

Behind  the  meatus  and  near  the  posterior  margin  of  the  surface  is  the  slit-like 
opening  of  the  aquaeductus  vestibuli,  covered  by  a  scale  of  bone.  Below  this  is  a 
narrow  fissure,  the  orifice  of  the  aquseductus  cochleae. 
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The  anterior  surface  looks  upward  and  forward.  The  outer  part  articulates 
with  the  parietal  bone  and  the  inner  part  faces  into  the  cerebral  fossa  of  the  cranium. 
A  sharp  border,  the  petrosal  crest  (Crista  petrosa),  separates  this  surface  from  the 
inner  one. 

The  posterior  surface  joins  the  lateral  part  of  the  occipital  bone. 

The  base  forms  the  outer  boundary  of  the  foramen  lacerum  basis  cranii.  It 
is  very  irregular  and  presents  a  number  of  important  features.  The  hyoid  process 
is  a  short  rod  which  projects  downward  and  forward  below  the  base  of  the  external 
auditory  process,  inclosed  in  a  bony  tube;  it  is  connected  by  a  bar  of  cartilage  with 
the  hyoid  bone.  The  stylo-mastoid  foramen  is  situated  between  the  root  of  the 
hyoid  process  and  the  mastoid  process;  it  is  the  external  opening  of  the  facial  canal, 
through  which  the  facial  nerve  emerges.  The  bulla  ossea  is  a  considerable  emi- 
nence situated  centrally;  it  is  thin- walled  and  incloses  a  cavity  which  is  part  of  the 
tympanum.  The  muscular  process^  is  a  sharp  spine  which  projects  downward 
and  forward  from  the  anterior  part  of  the  base;  it  gives  origin  to  the  tensor  and 
levator  palati  muscles.  Elxternal  to  the  root  of  the  preceding  is  the  small  petro- 
tympanic or  Glaserian  fissure  (Fissura  petro-tympanica)  for  the  passage  of  the 
chorda  tympani  nerve.  The  osseous  Eustachian  tube  is  a  semicanal  at  the  inner 
side  of  the  root  of  the  muscular  process;  it  leads  to  the  tympanum.  At  the  inner 
side  of  the  preceding  is  the  slit-like  orifice  of  the  petrosal  canal,  which  communicates 
with  the  facial  canal. 

The  apex  projects  upward  and  backward  between  the  squamous  temporal  and 
the  occipital  bone. 

Development. — The  petrous  temporal  may  be  regarded  as  consisting  of  petro- 
mastoid  and  tympanic  parts.  The  latter  includes  the  external  auditory  process, 
the  bulla  ossea,  and  the  muscular  process;  it  is  developed  in  membrane.  The 
petro-mastoid  is  developed  in  the  cartilaginous  ear  capsule.  Its  petrous  part 
consists  of  very  dense  bone  which  contains  the  labyrinth  or  internal  ear  and  forms 
the  inner  wall  of  the  tympanum. 

The  parieto-temporal  canal  (Meatus  temporaUs)  is  a  continuation  of  the  trans- 
verse groove  which  extends  outward  from  the  base  of  the  tentorium  osseum.  It 
is  directed  downward,  forward,  and  somewhat  outward,  and  opens  externally  in 
front  of  the  root  of  the  auditory  process.  It  is  bounded  by  the  squamous  temporal 
externally,  the  petrous  behind,  and  the  parietal  in  front  and  internally.  Several 
foramina  open  from  it  into  the  temporal  fossa.  It  contains  a  large  vein  (Vena 
eerebralis  dorsalis),  the  continuation  of  the  transverse  sinus  of  the  dura  mater. 

The  foramen  lacerum  basis  cranii  (Foramen  lacerum  et  jugulare)  is  a  large 
irregular  opening  in  the  cranial  base,  bounded  internally  by  the  basilar  part  of  the 
occipital  bone,  externally  by  the  petrous  temporal,  and  in  front  by  the  temporal 
wing  of  the  sphenoid.  It  consists  of  a  large  anterior  part  (Foramen  lacerum  an- 
terius),  and  a  narrow  posterior  part  (Foramen  lacerum  posterius  s.  jugulare). 
It  transmits  the  internal  carotid  artery,  the  middle  meningeal  artery,  the  mandi- 
bular, ninth,  tenth,  and  eleventh  cranial  nerves,  and  the  inferior  cerebral  vein. 

In  the  fresh  state  the  foramen  is  occupied  by  a  dense  fibrous  membrane  which  is  perforated 
by  apertures  for  the  various  structures  transmitted.  Thus  there  are  three  openings  in  front  for 
the  internal  carotid  artery,  the  mandibular  nerve,  and  the  middle  meningeal  artery;  these  are 
(from  within  outward)  the  foramen  caroticum,  ovale,  spinosum. 

(B)  BONES  OF  THE  FACE 

The  bones  of  the  face  (Ossa  faciei)  are  the  Maxilla,  Premaxilla,  Palatine, 
Pterygoid,  Nasal,  Lacrimal,  Malar,  Superior  Turbinal,  Inferior  Turbinal,  Vomer, 
Mandible,  and  Hyoid.    The  last  three  are  single,  the  others  paired. 

•  This  is  commonly  termed  the  styloid  process.  It  is  not  the  homologue  of  the  styloid  process 
of  man. 
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ThbIBaxillab 

The  tniiTillia  are  the  principal  bones  of  the  upper  jaw  and  carry  the  upper 
cheek  teeth.  They  are  situated  on  the  lateral  aspect  of  the  face,  and  articulate 
with  almost  all  of  the  facial  bones  and  the  frontal  and  temporal  also.  For  descrip- 
tion each  may  be  divided  into  a  body  and  two  processes. 

The  body  (Corpus  maxillEe)  presents  two  surfaces,  two  borders,  and  two  ex- 
tremities. The  external  or  facial  surface  {Facies  lateralis)  is  somewhat  concave 
in  front  and  convex  behind.  On  its  posterior  part  is  a  horizontal  ridge,  the  facial 
or  zygomatic  crest  (Crista  facialis) ;  in  s  skull  of  medium  size  its  anterior  end  ia 
about  an  inch  and  a  half  (3  to  4  cm.)  above  the  third  or  fourth  cheek  tooth,  and  it 
IS  continued  behind  by  a  corresponding  ridge  on  the  malar  bone.  About  two  inches 
(5  cm.)  above  and  a  little  in  front  of  the  anterior  end  of  the  crest  is  the  infra- 
orbital foramen  (Foramen  infraorbitale) ;  this  is  the  external  opening  of  the  infra^ 
orbital  canal. 

Ii  the  voung  horse  the  anterior  part  of  the  surface  IB  convex  ovpr  the  embed(l«)  partaof  the 
teeth.    As  (he  latter  are  extruded  the  surface  flattens  and  becomes  concave  in  old  subjecte. 

The  tntemal  or  nasal  surface  (Faciea  nasalis)  is  concave  dorso-ventrally;  it 
forms  the  greater  part  of  the  lateral  wall  of  the  nasal  cavity.  Its  upper  part  is 
crossed  obliquely  forward  and  downward  by  the  shallow  lacrimal  groove  (Sulcus 
lacrimalis),  which  contains  the  naso-lacrimal  duct;  in  the  adult  the  posterior  part 
of  the  groove  is  converted  into  a  canal,  which  is  continuous  with  that  on  the  inner 
5^*^^*  of  the  lacrimal  bone.  Below  the  groove  is  the  inferior  turbinal  crest 
(Crista  conchalis  inferior),  to  which  the  inferior  turbinal  bone  is  attached.  Lower 
down  and  parallel  with  the  turbinal  crest  is  the  palatine  process,  which  projects 
inward  like  a  shelf.  Behind  this  the  surface  is  rough  for  articulation  with  the  palate 
bone;  this  area  is  crossed  by  a  groove  which  concurs  with  a  furrow  on  the  palate 
"one  in  the  formation  of  the  palatine  canal.  The  posterior  part  of  the  bone  is 
ated  to  form  part  of  the  maxillary  sinus. 

he  superior  border  is  irregular  and  scaly.  Its  anterior  part  is  grooved  and 
sterior  part  beveled  for  articulation  with  the  nasal  process  of  the  premaxilla 
IP  nasal  and  lacrimal  bones. 

'he  inferior  or  alveolar  border  (Processus  alveolaris)  is  thick,  and  presents  six 
cavities,  the  alveoli,  for  the  cheek  teeth.  The  alveoli  are  separated  by  trans- 
mteralveolar  septa.  There  is  often  a  small  alveolus  for  the  first  premolar 
I  tooth")  close  to  the  first  large  one.  Further  forward  the  border  is  narrow 
orms  part  of  the  interdental  or  interalveolar  space  (Margo  interalveolaris). 
d  the  last  alveolus  is  a  rough  area,  the  alveolar  tuberosity, 
'he  anterior  extremity  is  pointed.  It  joins  the  premaxilla,  and  forms  with  it 
veolus  for  the  canine  tooth. 

^he  posterior  extremity  forms  a  rounded  prominence,  the  maxUlary  tuberosity 
■r  maxillare).  Internal  to  the  tuberosity  is  a  deep  cavity,  the  maxillary 
1,  in  which  are  three  foramina.  The  upper  one,  the  maxillary  foramen,  leads 
he  infraorbital  canal.  The  lower  one,  the  posterior  palatine  foramen,  is  the 
ace  to  the  palatine  canal.  The  spheno-palatine  foramen  periorates  the  inner 
>f  the  hiatus  and  opens  into  the  nasal  cavity. 

The  zygomatic  or  temporal  process  (Processus  temporalis)  projects  backward 
i  and  external  to  the  tuberosity;  it  is  overlapped  by  the  corresponding  part 
3  malar  and  also  articulates  with  the  zygomatic  process  of  the  temporal.  A 
curved  plate  extends  inward  from  it  and  joins  the  frontal  and  palate  bones, 
ng  part  of  the  floor  of  the  orbit. 

The  palatine  process  (Processus  palatinus)  is  a  plate  which  projects  horizon- 
inward  from  the  lower  part  of  the  inner  suriace  of  the  body.    It  forma  the 


THE    PREMAXILLA  59 

greater  part  of  the  basis  of  the  hard  palate.     Its  superior  or  nasal  surface  is 

smooth  and  concave  transversely;   on  its  anterior  part,  close  to  the  inner  border, 

is  a  shallow  groove  in  which  the  organ  of  Jacobson  is  situated.     The  inferior  or 

palatine  suriace  is  slightly  concave  from  side  to  side,  and  presents  along  its  outer 

part  the  palattne  groove  (Sulcus  palatinus).     The  groove  is  a  continuation  of  the 

palatine  canal,  and  contains  the  palatine  artery  and  nerve.     The  internal  border 

unites  with  its  fellow  to  form  the 

median  palatine  suture;   its  nasal 

aspect  bears  the  nasal  crest,  which 

forms,  with  that  of  the  opposite 

process,  a  groove  for  the  vomer. 

The  p(»terior  border  unites  with 

the  horizontal  part  of  the  palate 

bone  at  the   transverse   palatine 

suture. 

The  infraorbital  or  superior 
dental  canal  extends  almost  hori- 
zontally from  the  maxillary  fora- 
men to  the  infraorbital  foramen. 
It  is  placed  at  the  upper  edge  of 
the  inner  plate  of  the  maxilla, 
and  traverses  the  maxillary  sinus. 
Near  the  infraorbital  foramen  it 
^ves  off  a  small  canal  (Canalis 
alveolaris  incisivus)  which  lies 
above  the  roots  of  the  premolars 
and  extends  also  into  the  pre- 
maxilla,  carrying  vessels  and 
nerves  to  the  teeth  there. 

Development. — The  maxilla 
ossifies  in  membrane  below  and 
external  to  the  cartilaginous  nasal 
capsule.  It  has  one  chief  center 
and  a  supplementary  one  in  the 
region  of  the  deciduous  canine 
tooth  (Martin). 

Thb  Prbmaxoxab 
The  premaxillie  (Ossa  incis- 
iva)  form  the  anterior  part  of  the 

upper  jaw  and  carry  the  incisor      ^^^  3,_up„,  j,,  „,  ho««  abodt  Fo™  and  *  h*lf 
t«eth.     Each  consists  of  a  body  ye*™  Old.  Venthal  Vibw, 

and  two  processes,  nasal  and  pala-  i.  i.  poB«rior  nsm;  z.  vomers  3.  boriunt^  put  or 

tii]£,  piilst«  bone:   4.  uilerior  ptklatioe  ronmen:  5.  pktaliH  fcrooTC 

Thp    hrwlv    U    »hp     thiplf    nn.        "■  "">'"'«'"  P«latine  suture:  7.  mediMi  pnlsljoe  .mure;  8. 

ine   Doay   is   tne   micK   an-      p^,,  pn,„„  „[  n,„iii.;  b.  p»i»t.  pr™™  of  pr«m«iii.:  lo. 

terior    part   which    carries    the    in-        rorunen  incbivum:  ll.  imOiu  bone:  12.  maiillii;  13.  «ni>rior 

cisor  teeth.     Its  labial  or  superior      ""*  "f  '"i*"  '""■  •*■  ini«-iv«>iar  »pmce;  i.  1-3.  incisor 

,  .  J  lU  J        t«th:  C,  raninelooth;  PI,  firat  pt*inol»ror"woU"looth. 

BUrface  is  convex  and  smooth,  and 

is  related  to  the  upper  lip.     The 

palattne  or  inferior  surface  is  concave  and  presents  a  foramen  a  little  behind  its 

middle.'     The  internal  surface  is  rough,  and  joins  the  opposite  bone;  it  is  marlced 

by  a  curved  groove,  which  forms  with  that  on  the  opposed  surface,  the  incisive 
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foramen  (Foramen  incisivum).  The  alveolar  border  (Limbus  alveolaris)  separates 
the  palatine  and  labial  surfaces;  it  is  curved  and  thick,  and  presents  three  alveoli 
for  the  incisor  teeth;  behind  the  third  alveolus  it  is  rounded  and  free,  forming  part 
of  the  interalveolar  space. 

The  nasal  process  (Processus  nasalis)  projects  backward  and  upward  from  the 
body,  forming  here  the  lateral  wall  of  the  nasal  cavity.  The  two  surfaces,  facial 
and  nasal,  are  smooth  and  rounded.  The  superior  border  is  free,  thick,  and  smooth. 
The  inferior  border  is  dentated  and  joins  the  maxilla;  at  its  anterior  end  it  forms 
with  the  latter  the  alveolus  for  the  permanent  canine  tooth.*  The  posterior 
extremity  fits  into  the  interval  between  the  nasal  bone  and  the  maxilla. 

The  palatine  process  (Processus  palatinus)  is  a  thin  plate  which  forms  the  an- 
terior part  of  the  basis  of  the  hard  palate.  Its  nasal  or  superior  surface  has  a 
longitudinal  ridge  which  forms  with  that  of  the  other  side  a  groove  for  the  septal 
cartilage.  The  palatine  or  inferior  surface  is  flat.  The  internal  border  is  serrated 
and  meets  its  fellow  at  the  median  palatine  suture.  The  external  border  is  sep- 
arated from  the  maxilla  and  the  nasal  process  by  the  palatine  cleft  (Fissura  pala- 
tina).  The  posterior  extremity  fits  into  the  interval  between  the  vomer  and  the 
palatine  process  of  the  maxilla. 

Development. — The  premaxilla  ossifies  from  a  single  center.  Fusion  of  the 
two  bones  is  complete  at  the  end  of  the  third  or  the  beginning  of  the  fourth  year. 

The  Palatinb  Bones 

The  palatine  bones  (Ossa  palatina)  are  situated  on  either  side  of  the  posterior 
nares,  and  form  the  posterior  margin  of  the  hard  palate.  Each  is  twisted  so  as  to 
form  a  horizontal  and  a  perpendicular  part. 

The  horizontal  part  (Pars  horizontalis)  is  a  narrow  plate  which  forms  the  pos- 
terior part  of  the  hard  palate.  It  presents  smooth  nasal  and  palatine  surfaces. 
The  internal  border  meets  its  fellow  at  the  median  palatine  suture,  on  the  nasal 
aspect  of  which  is  the  nasal  crest.  The  anterior  border  joins  the  palate  process  of 
the  maxilla  at  the  transverse  palatine  suture,  and  forms  with  it  the  anterior  pala- 
tine foramen.  The  posterior  border  is  concave  and  free;  it  gives  attachment  to 
the  aponeurosis  of  the  soft  palate. 

The  perpendicular  part  (Pars  perpendicularis)  is  more  extensive  and  forms  the 
outer  boundary  of  the  posterior  nares.  The  nasal  or  internal  surface  is  in  the 
greater  part  of  its  extent  concave  and  smooth;  it  is  marked  by  a  narrow  rough  area 
to  which  the  pterygoid  bone  is  attached.  Below  this  the  bone  curves  outward, 
forming  the  pterygoid  process.  The  maxillary  or  external  surface  (Facies  max- 
illaris)  presents  three  areas  for  consideration.  The  largest  articulates  with  the 
maxilla;  it  is  rough  and  is  crossed  by  a  groove  which  enters  into  the  formation  of 
the  palatine  canal.  Behind  this  is  a  smooth  part  which  assists  in  forming  the 
pterygo-palatine  fossa.  The  rough  area  below  this  is  overlapped  by  the  pterygoid 
process  of  the  sphenoid  bone.  The  superior  border  is  perforated  by  the  spheno- 
palatine foramen.  Behind  the  foramen  the  two  plates  of  the  bone  separate  to 
inclose  part  of  the  spheno-palatine  sinus.  The  inner  plate  curves  inward  to  articu- 
late with  the  vomer.  The  outer  plate  joins  the  maxilla  and  frontal  and  the  orbital 
wing  of  the  sphenoid. 

Development. — The  palatine  bone  ossifies  in  membrane  from  a  single  center. 

The  Pterygoid  Bones 

The  pterygoid  bones  (Ossa  pterygoidea)  are  narrow,  thin,  bent  plates,  situated 
on  either  side  of  the  posterior  nares.  Each  has  two  surfaces  and  two  extremities. 
The  internal  surface  is  smooth,  and  forms  part  of  the  boundary  of  the  posterior 
nares.    The  external  surface  articulates  with  the  palatine,  vomer,  and  sphenoid, 

*  The  alveolus  for  the  temporary  canine  is  commonly  formed  in  the  maxilla  alone. 
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concurring  with  the  last  in  the  formation  of  the  pterygoid  or  Vidian  canal.  The 
anterior  extremity  is  free,  turned  slightly  outward,  and  forms  the  hamulus,  a  pulley 
around  which  the  tendon  of  the  tensor  palati  muscle  is  reflected. 

Development. — The  pterygoid  ossifies  in  membrane  from  a  single  center. 

The  Nasal  Bones 

The  nasal  bones  (Ossa  nasalia)  are  situated  in  front  of  the  frontal  bones  and 
form  the  greater  part  of  the  roof  of  the  nasal  cavity.  They  have  an  elongated 
triangular  outline,  wide  behind,  pointed  in  front.  Each  presents  two  surfaces,  two 
borders,  a  base,  and  an  apex. 

The  external  or  facial  surface  is  smooth  and  is  convex  transversely;  the 
profile  contour  is  usually  slightly  wavy,  with  a  depression  about  its  middle  and  a 
variably  prominent  area  in  front. 

The  internal  or  nasal  surface  is  smooth  and  concave  from  side  to  side.  About 
in  its  middle  it  presents  the  superior  turbinal  crest  (Crista  conchalis  dorsalis), 
which  is  parallel  with  the  inner  border,  and  has  the  superior  turbinal  bone  attached 
to  it.  Most  of  this  surface  faces  into  the  nasal  cavity,  but  its  posterior  part  enters 
into  the  formation  of  the  frontal  sinus;  the  latter  area  is  marked  ofif  by  an  oblique 
ridge. 

The  internal  border  is  straight,  and  meets  the  opposite  bone  at  the  nasal  suture. 

The  external  border  is  irregular.  Its  anterior  third  is  free  and  concurs  with 
the  nasal  process  in  forming  the  naso-maxillary  notch  (Incisiu*a  naso-maxillaris). 
Behind  this  it  is  scaly  for  articulation  with  the  end  of  the  nasal  process,  the  maxilla, 
and  the  lacrimal,  forming  the  naso-maxillary  and  naso-lacrimal  sutures. 

The  base  or  posterior  end  is  beveled  and  overlaps  the  frontal  bone,  forming  the 
naso-frontal  suture. 

The  apex  is  pointed  and  thin. 

Development. — Each  nasal  bone  ossifies  in  membrane  from  a  single  center. 
The  nasal  suture  does  not  close  completely  even  in  old  age.  In  some  cases  the  two 
plates  separate  to  inclose  a  small  air-space  in  the  posterior  part. 

The  Lacrimal  Bones 

The  lacrimal  bones  (Ossa  lacrimalia)  are  situated  at  the  anterior  part  of  the 
orbit,  and  extend  forward  on  the  face  to  the  posterior  border  of  the  maxilla.  Each 
presents  three  surfaces  and  a  circumference. 

The  external  aspect  is  clearly  divided  into  orbital  and  facial  parts  by  the  orbital 
margin.  The  orbital  surface  (Facies  orbitalis)  is  triangular  in  outline,  smooth  and 
concave;  it  forms  part  of  the  inner  and  front  wall  of  the  orbit.  Near  the  orbital 
mar^n  it  presents  a  funnel-like  fossa  for  the  lacrimal  sac  (Fossa  sacci  lacrimalis), 
which  is  the  entrance  to  the  osseous  lacrimal  canal.  Behind  this  is  a  depression  in 
which  the  inferior  oblique  muscle  of  the  eye  takes  origin.  The  facial  surface 
(Facies  facialis)  is  more  extensive,  and  has  the  form  of  an  irregular  pentagon. 
It  is  sUghtly  convex  and  smooth  in  the  foal,  flattened  in  the  adult.  It  usually 
bears  the  small  lacrimal  tubercle,  situated  nearly  an  inch  (ca.  2  cm.)  from  the 
orbital  margin. 

The  nasal  or  internal  surface  (Facies  nasalis)  faces  into  the  frontal  and  max- 
illary sinuses.  It  is  concave  and  very  irregular,  and  is  crossed  almost  horizontally 
by  the  osseous  lacrimal  canal  (Canalis  lacrimalis  osseus). 

The  orbital  margin  (Margo  orbitalis)  is  concave,  rough  above,  smooth  below. 

The  circumference  articulates  above  with  the  frontal  and  nasal  bones,  below 
with  the  malar  and  maxilla,  in  front  with  the  maxilla,  and  behind  with  the  frontal. 
The  various  sutures  so  formed  are  designated  by  combinations  of  the  names  of  the 
bones. 

Development. — Each  ossifies  in  membrane  from  a  single  center. 


THE  SKELETON  OF  THE  HOBfiB 

The  Hai-ar  Bones 

-p^  ^■—  or  lyeffwutir  booes  (Ossa  zygomatica)  are  placed  between  the  lac- 
jC  a::.:^  »nd  the  maxilla  brfow  and  in  front.  Each  is  irregularly  triangular  in 
^TM  »=..i  preseni?  three  surfaces,  three  borders,  a  base,  and  an  apex. 

-•■^  fyf»l  .fMwrtmrr  is  aDootb.  shghtly  convex,  wide  in  front,  and  narrow  behind. 

-^  ..  »-r  part  it  presMitfi  the  facial  or  zygomatic  crest,  which  is  continuous  in 
c-  wt-'~  \rx  amilar  ridge  on  the  maxilla  and  behind  witli  the  zygomatic  process  of 

i^=i'>:rai;  the  crest  is  roi^  below,  where  the  masseter  muscle  is  attached  to  it. 

T-e  wbital  soitece  i^  separated  from  the  facial  surface  by  the  concave  orbital 
>  .roocave  and  smooth,  and  forms  part  of  the  lower  and  front  wall  of 

"H:^  ■— ™i  snface  is  concave  and  faces  into  the  maxiUary  sinus.  In  the  young 
;  i  cv«.-#;  Jerable  part  of  it  articulates  with  the  maxilla. 

T^.e  Lupniui  border  articulates  with  the  lacrimal  chiefly,  but  to  a  email  extent 
i.-d  wi:b  the  maxilla  also. 

'Hw  BBfcnor  border  and  the  base  articulate  with  the  maxilla. 

tve  apex  i#  U-veled  above  and  is  overlapped  by  the  zygomatic  process  of  the 
--v*i»I  Ixme, 

—Each  ossifies  in  membrane  from  one  or  two  centers. 


THb  Turbinal  Boms 

Tb^"¥«-  A^ssa  turtwnata")  are  delicate,  scroll-like  bones,  four  in  number,  which 

[^  — ■.-  *:tach<>i  to  the  lateral  walls  of  the  nasal  cavity.     They  project  into  the  cavity 

p^.-=v--w.i  ^TAtlj'  ttinuntsh  its  extent.     Each  is  composed  of  a  very  thin  lamina,  cribriform 

-—-V     ttwivx-  j»iacci:x  and  t-overed  on  Iwth  sides  with  mucous  membrane  in  the  fresh 

_-T-  -rz  =»!'■-     Thvy  su\>  arrangeil  in  two  pairs,  superior  and  inferior. 

It-.i'  superior  v^r  oaso-turbinal  (Concha  dorsalis)'  is  somewhat  cylindrical  in 

-r; *«^u.  sttiail  at  its  anterior  part,  and  flattened  transversely.     It  is  attached  to  the  tur- 

-__—  .L-ivd  v'fvts.t  r\f  the  nasal  l*one  and  the  nasal  plate  of  the  frontal  bone.     The  anterior 

._^-««£Ai^  >*  tv'lhxl  like  a  si-rvill  one  and  a  half  times,  thus  inclosing  a  cavity  which  com- 

,^— .^v^«5^"»^^'«  witlx  the  middle  meatus  nasi.     The  arrangement  is  best  seen  on  a  cross- 

^^_..-^-U\>»t  vVVs.  S74,     The  jxvsterior  part  is  not  roUed,  but  its  lower  border  is  attached  to 

^  *i«l"  ta(«'r»l  nnsnl  wall,  thus  helping  to  inclose  a  large  space  which  is  part;  of  the  fron- 

^t  -»t  anus,   ^  This  ravitv  is  se^tarateil  from  that  of  the  scroH-like  part  by  a  transverse 

^_^-|*tum,      The  intwOEl  suiface  is  flattened,  and  is  separated  from  the  septum  nasi 

^^N   a  nar«»\v  tuterval.  the  common  meatus  (Meatus  nasi  communis).     Another 

»»*'^'*  l*»*»'*Mft'.  the  superior  meatus  (Meatus  nasi  superior),  separates  the  upper 

_.^%ti*v'«"  m«\»  the  rvnif  of  the  nastd  cavity.     The  space  between  the  lower  surface 

jj,»,d  the  uuVrivw  turbinal  is  the  middle  meatus  (Meatus  nasi  medius).     The  anterior 

^,>.t«'«ut>  is  pr»lv«mi>l  towanl  the  nostril  by  two  small  bars  of  cartilage. 

I  he  tntvrior  «.«■  nuudUo-turbisEl  bone  (Concha  ventralis)  is  shorter  and  smaller 
^»„v.l«'iu<cl>  than  the  upi>er  one.  It  is  attached  to  the  inferior  turbinal  crest,  and 
^^wx't-'l'',  hko  the  V)p|M>r  one,  of  »»  anterior  coiled  and  a  posterior  uncoiled  portion. 

D'.  'i''\?'T  '"""'"}"  ''***  """'''  ""^  wiiliiiK  of  Xhf  two  bones  of  the  same  ride  we  may  Bay  that 

ihe  jufocitir  nud  iHviterior  lH>nlers  of  the  posterior  part  are  attached  to  the 
,^»)*\tU«.  Muw  helpinn  '»'  iwU-ie  a  cavity  which  is  part  of  the  maxillary  sinus.  The 
(^i\\ec  ■>»(>l«e«^  (^  se|v;irrtl(-»l  fr\im  the  tltHir  of  the  nasal  cavity  by  the  inferior  meatus 
^Vti^tM-"  HHM  iniViu-i\  which  is  much  larger  than  the  other  nasal  passages.  The 
,j»»ti-us'V  ''\t»v(u>ty  is  pwlonpnl  to  the  ntwtril  by  a  cur\-ed  bar  of  cartilt^. 

lWY9U>pit\»nt.     i:nch  »vs.si|u's  in  cartilage  from  a  single  center. 
'  n\i'>  U«H'  i«  n-itllj  A  m>'mly  ilcvolopnl  first  ethmo-turbinal. 
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The  Vomer 

The  vomer  is  a  median  unpaired  bone,  which  assists  in  forming  the  lower  part 
of  the  septum  nasi.  It  is  composed  of  a  thin  lamina  which  is  bent  (except  in  its 
posterior  part)  so  as  to  form  a  narrow  groove  (Sulcus  septi  narium),  in  which  the 
lower  part  of  the  perpendicular  plate  of  the  ethmoid  bone  and  the  septal  cartilage 
are  received.  The  lateral  surfaces,  right  and  left,  are  highest  near  the  posterior 
end  and  diminish  gradually  to  the  anterior  end;  they  are  slightly  convex  dorso- 
ventrally,  and  are  covered  by  the  nasal  mucous  membrane  during  life.  The  in- 
ferior border  is  thin  and  free  in  its  posterior  third,  and  divides  the  posterior  nares 
into  right  and  left  halves;  in  the  remainder  of  its  extent  it  is  wider  and  is  attached 
to  the  nasal  crest.  The  anterior  extremity  Ues  above  the  ends  of  the  palatine  pro- 
cesses of  the  premaxillfiB.  The  posterior  extremity  consists  of  two  wings  (Alse 
vomeris)  which  extend  outward  below  the  body  of  the  pre-sphenoid;  posteriorly 
they  form  a  notch  (Incisura  vomeris),  and  laterally  join  the  palate  and  pterygoid 
bones. 

Development. — The  vomer  is  primitively  double,  and  ossifies  from  a  center  on 
either  side  in  the  membrane  covering  the  cartilaginous  septum  nasi ;  the  two  laminiB 
then  fuse  below  and  form  a  groove. 

The  Mandible 

The  mandible  or  inferior  maxilla  (Mandibula)  is  the  largest  and  the  only 
movable  bone  of  the  face.  The  two  halves  of  which  it  consists  at  birth  unite  during 
the  second  or  third  month,  and  it  is  usually  described  as  a  single  bone.  It  carries 
the  lower  teeth,  and  articulates  by  its  condyles  with  the  squamous  temporal  on 
eitlier  side.     It  consists  of  a  body  and  two  rami.* 

The  body  (Corpus  mandibulse)  is  the  thick  anterior  part  which  bears  the  incisor 
teeth.  It  presents  two  surfaces  and  a  border.  The  lingual  or  superior  surface 
( Facies  lingualis)  is  smooth  and  slightly  concave;  during  life  it  is  covered  by  mucous 
membrane,  and  the  tip  of  the  tongue  overlies  it.  The  labial  or  mental  surface 
( Facies  mentalis)  is  convex  and  is  related  to  the  lower  lip.  It  is  marked  by  a  median 
furrow  which  indicates  the  position  of  the  primitive  symphysis  mandibulse.  The 
curved  alveolar  border  (Limbus  alveolaris)  presents  six  alveoli  for  the  incisor  teeth, 
and  a  little  further  back  two  alveoli  for  the  canine  teeth  in  the  male;  in  the  mare 
the  latter  are  usually  absent  or  small. 

The  rami  (Rami  mandibulse)  extend  backward  from  the  body  and  diverge 
to  inclose  the  submaxillary  space  (Spatium  mandibulare).  Each  ramus  is 
bent  so  as  to  consist  of  a  horizontal  part  (Pars  molaris)  which  bears  the  lower 
cheek  teeth,  and  a  vertical  part  (Ramus  mandibulse)  which  is  expanded  and 
furnishes  attachment  to  powerful  muscles;  the  term  angle  is  applied  to  the  most 
prominent  part  of  the  curve.  The  ramus  presents  two  surfaces,  two  borders,  and 
two  extremities.  The  external  surface  is  smooth  and  slightly  convex  from  edge 
to  edge  on  the  horizontal  part;  at  the  junction  with  the  body  it  presents  the  mental 
foramen  (Foramen  mentale),  which  is  the  external  opening  of  the  mandibular  or 
inferior  dental  canal.  On  the  vertical  part  it  is  somewhat  concaVe  and  presents  a 
number  of  rough  lines  for  the  attachment  of  the  masseter  muscle.  The  internal 
surface  of  the  horizontal  part  is  smooth,  and  presents  a  shallow  longitudinal  de- 
pression in  its  middle;  above  this  there  is  often  a  faint  mylo-hyoid  line  for  the  at- 
tachment of  the  muscle  of  like  name.  At  the  lower  part  of  the  junction  with  the 
l>ody  there  is  a  small  fossa  for  the  attachment  of  the  genio-hyoid  and  genio-glossus 
muscles.     On  the  vertical  part  the  surface  is  concave,  and  is  marked  in  its  lower  and 

*  In  the  Stuttgart  Nomenclator  Anatomicus  (S.  N.  A.)  the  body  (Corpus)  is  the  part  which 
bc&f9  the  teeth,  and  b  divided  into  a  pars  incisiva  and  a  para  molaris.  The  ramus  is  the  rest 
of  the  bone. 


64  THE  SKELETON  OF  THE  HORSE 

posterior  part  by  rough  lines  for  the  attachment  of  the  internal  pterygoid  muscle. 
In  front  of  its  middle  is  the  mandibular  or  inferior  maxillary  foramen  (Foramen 
mandibulare) ,  which  is  the  posterior  orifice  of  the  mandibular  or  inferior  dental 
canal  (Canalis  mandibulse).  The  canal  curves  downward  and  passes  forward 
below  the  cheek  teeth,  opening  externally  at  the  mental  foramen;  it  is  continued 
into  the  body  of  the  bone  as  a  small  canal  (Canalis  alveolaris  incisivus),  which 
carries  the  vessels  and  nerves  to  the  incisor  teeth.  The  superior  or  alveolar  border 
forms  anteriorly  part  of  the  interalveolar  space;  here  it  is  thin.  Behind  this  it  is 
thick  and  is  excavated  by  six  alveoU  for  the  lower  cheek  teeth.  Behind  the  last 
alveolus  it  curves  sharply  upward  and  is  narrow  and  rough.  In  the  young  foal 
there  is  commonly  a  small  alveolus  for  the  vestige  of  the  first  premolar  (**wolf 
tooth**)  close  to  the  first  large  one.  The  inferior  border  of  the  horizontal  part  is 
nearly  straight;  it  is  thick  and  rounded  in  the  young  horse,  becoming  narrower  and 
sharp  in  old  subjects.  At  its  posterior  part  there  is  a  smooth  impression  (Incisura 
vasorum)  where  the  facial  vessels  and  parotid  duct  turn  round  the  bone.  Behind 
this  point  the  border  curves  sharply  upward,  forming  the  angle  (Angulus  mandi- 
bulse);  this  part  is  thick  and  has  two  roughened  lips,  internal  and  external,  sep- 
arated bj"-  a  considerable  intermediate  space;  near  the  condyle  it  becomes  narrower. 
The  anterior  extremity  joins  the  body.  The  superior  extremity  comprises  the 
coronoid  process  in  front  and  the  condyle  behind,  the  two  being  separated  by  the 
sigmoid  notch  (Incisura  mandibulse),  through  which  the  nerve  to  the  masseter 
muscle  passes.  The  coronoid  process  (Processus  coronoideus)  is  thin  transversely 
and  curved  slightly  inward  and  backward.  It  projects  upward  in  the  temporal 
fossa,  and  furnishes  insertion  to  the  temporal  muscle.  The  condyle  (Capitulum 
mandibulae)  lies  at  a  much  lower  level  than  the  end  of  the  coronoid  process.  It  is 
elongated  transversely  and  articulates  with  the  squamous  temporal  through  the 
medium  of  an  articular  disc.  The  part  below  the  condyle  is  usually  termed  the 
neck  (Collum  mandibulse);  on  its  antero-intemal  part  is  a  depression  (Fovea 
pterygoidea)  for  the  attachment  of  the  external  pterygoid  muscle.  The  middle  of 
the  vertical  part  of  the  ramus  consists  to  a  large  extent  of  a  single  plate  of  compact 
substance  which  may  be  so  thin  in  places  as  to  be  translucent. 

Development. — ^The  mandible  develops  from  two  chief  centers  in  the  connec- 
tive tissue  which  overlies  the  paired  MeckeFs  cartilages.  At  birth  it  consists  of 
two  symmetrical  halves  which  meet  at  a  median  symphysis.  Fusion  usually  occurs 
in  the  second  or  third  month. 

Age  changes. — ^Theee  are  associated  largely  with  the  growth  and  later  with  the  reduction 
of  the  teeth.  In  the  youn^  horse,  in  which  the  teeth  are  large  and  are  in  great  part  embedded 
in  the  bone,  the  body  is  thick  ana  strongly  curved,  and  the  horizontal  part  of  the  ramus  is  also 
thick.  Later,  as  the  teeth  are  extruded  from  the  bone,  the  body  becomes  flattened  and  narrower, 
and  the  horizontal  part  of  the  ramus  is  thinner,  especially  in  its  lower  part;  the  angle  and  the 
impression  in  front  of  it  are  more  pronounced. 

The  Hyoid  Bone 

The  hyoid  bone  (Os  hyoideum)  is  situated  chiefly  between  the  vertical  parts 
of  the  rami  of  the  mandible,  but  its  upper  part  extends  somewhat  further  back. 
It  is  attached  to  the  petrous  temporal  bones  by  rods  of  cartilage,  and  supports  the 
root  of  the  tongue,  the  pharynx,  and  larynx.  It  consists  of  a  body,  a  lingual  process, 
and  three  pairs  of  comua. 

The  body  or  basihyoid  (Basis  ossis  hyoidei)  is  a  short  transverse  bar,  compressed 
dorso-ventrally.  The  upper  surface  is  concave  and  smooth  in  its  middle,  and  pre- 
sents at  each  end  a  convex  facet  or  tubercle  for  articulation  with  the  small  cornu. 
The  lower  surface  is  slightly  roughened  for  muscular  attachment.  The  anterior 
border  carries  medially  the  lingual  process.  The  posterior  border  is  concave  and 
smooth  in  its  middle,  and  carries  on  either  side  the  thyroid  cornu.     The  body,  the 
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lingual  process,  and  the  thyroid  processes  are  fused  together,  and  may  be  compared 
to  a  spur  or  a  fork  with  a  very  short  handle. 

The  lingual  process  (Processus  lingualis)  projects  forward  medially  from  the 
body,  and  is  embedded  in  the  root  of  the  tongue  during  life.  It  is  compressed 
laterally  and  has  a  blunt-pointed  free  end.  The  lateral  surfaces  are  slightly  con- 
cave.   The  upper  border  is  narrow,  the  lower  thick  and  irregular. 

The  thyroid  comua  or  thyrohyoids  (Comua  laryngea)^  extend  backward  and 
upward  from  the  lateral  parts  of  the  body.  They  are  compressed  laterally  (except 
at  their  junction  with  the  body),  and  their  posterior  ends  are  connected  with  the 
anterior  comua  of  the  thyroid  cartilage  of  the  larjoix. 

The  small  comua  or  keratohyoids  (Comua  minora)  are  short  rods  which  are 
directed  upward  and  forward  from  either  end  of  the  upper  surface  of  the  body. 
Each  is  somewhat  constricted  in  its  middle  part  and  has  slightly  enlarged  ends. 
The  lower  end  has  a  small  concave  facet  which  articulates  with  the  body.  The 
upper  end  articulates  with  the  great  cornu,  or  with  the  middle  cornu  when  present. 

The  great  comua  or  stylohyoids  are  much  the  largest  parts  of  the  bone.  They 
are  directed  upward  and  backward, 
and  are  connected  above  with  the 
base  of  the  petrous  temporal  bones. 
Each  is  a  thin  plate,  sev^i  or  eight 
inches  (ca.  18  to  20  cm.)  long,  which 
\s  slightly  curved  in  its  length,  so 
that  the  external  surface  is  concave 
and  smooth.  The  internal  surface 
is  convex  and  smooth.  The  borders 
are  thin.  The  upper  extremity  is 
large  and  forms  two  angles;  the 
upper  angle  is  connected  by  a  rod 
of  cartilage  with  the  hyoid  process 
of  the  petrous  temporal  bone;  the 
lower  angle  is  somewhat  thickened 
and  rough  for  muscular  attachment. 
The  lower  extremity  is  small,  and 
articulates  with  the  small  or  the 
middle  cornu. 

The  middle  comua  or  epihyoids 
are  small  wedge-shaped  pieces  or 
nodules    interposed    between    the 

small  and  great  comua.    They  are  usually  transitory,  and  unite  with  the  great 
comua  in  the  adult. 

Development. — The  hyoid  ossifies  in  the  cartilages  of  the  second  and  third 
visceral  arches.  Each  part  has  a  separate  center,  except  the  lingual  process,  which 
ossifies  by  extension  from  the  body.     The  latter  has  primarily  two  centers  (Martin). 


Fio.  32. — Hyoid  Bone  or  Horse,  Viewed  from  the  Side 
AND  Somewhat  from  in  Front. 

a.  Body;  6,  linsiud  process;  c,  thyroid  cornu;  c',  car- 
tilage of  c;  d,  small  cornu;  e.  middle  cornu;  /,  great  cornu; 
/',  muscular  angle  of  great  cornu;  g,  cartilage  of  great  cornu. 
(Ellenberger-Baum,  Anat.  d.  Haustiere.) 
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The  skull  of  the  horse  has  the  form  of  a  long  four-sided  p\Tamid,  the  base  of 
which  is  posterior.  It  is  convenient  to  exclude  the  mandible  and  hyoid  from  present 
consideration.  The  division  between  the  cranium  (Cranium  cerebrale)  and  the  face 
(Cranium  viscerale)  may  be  indicated  approximately  by  a  transverse  plane  through 
the  anterior  margins  of  the  orbits. 

The  superior  or  frontal  surface  (Norma  frontalis)  is  formed  by  the  upper  part 
of  the  occipital,  the  interparietal,  parietal,  frontal,  and  nasal  bones.     It  may  be 

*  These  correspond  to  the  great  comua  of  man. 
5 
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divided  into  parietal,  frontal,  nasal,  and  premaxillary  regions.  The  parietal  np.oa 
extends  from  the  occipital  crest  to  the  parieto-frontal  or  coronal  suture.  It  is 
marked  medially  by  the  external  sagittal  crest,  which  bifurcates  in  front,  the 
branches  becoming  continuous  with  the  frontal  crests.  The  latter  curve  outward 
to  the  root  of  the  supraorbital  process.  The  frontal  region  is  the  widest  part  of 
the  surface,  and  is  smooth  and  almost  flat.  It  is  bounded  in  front  by  the  naso- 
frontal suture.    On  either  side  of  it  is  the  root  of  the  supraorbital  process,  pierced 


Kiu.  33.— Chanial  and  OmaiTAi,  REcto\-«  or  Skitll  of  Hokkk.  Lati.rii.  Vikw.  The  Ziuouxtic  Ahcr  ami> 
Si  I'RAOBBiTAL  Pboclwi^ji  Have  U££K  Siwu  Off. 
I.  OccipUul  coiiilylc;  :2,  corulytoitl  fossa;  3.  psniniai'Iuiil  or  styloid  iiroens:  1.  o«i|iital  cml;  5,  exlernal 
occipital  prolulxmii-e:  6.  eilermt]  auditory  iumiIub;  7,  mai'lold  procnw;  3.  h)-uid  prwEss:  a.  BlyLomaatuid  for*. 
man;  10,  miucular  iirocsu;  II,  Coraiuaii  larcrum  anieriue;  13.  poatRlenoid  prDFCsB;  13,  alEunid  cavity:  14.  leni- 
Ijotml  condyle;  \5,  Vidian  groove;  itt.  alar  canal  o(  pmyfoid  pfufwa  iiHlicaled  by  arrow;  IT.  temporal  foramen; 
18.  elhmuiilal  foramen;  10,  optic  furamcn;  30,  foraiiKii  liiwrmn  urbitale;  :tl.  maxillary  luruneii;  1>3,  spbeno- 
Iialatlne  foramen;    -£1.  poateriur  iHUaliiw  funiaieu;    24,  nupnuiinial  fomiiieti  (uiwiinli;    2i,  iacrimal  fossa;    26. 

30,  hamulua  of  plerj'cni'l  hone;  S.o..  niipraocnpilaE:  P.  iiarietal;  5.  H)uamoun  temporal;  B.a,.  buiocriiiilal; 
fl.t.,  baii'phenoid;  .1.1..  lemiwral  BinR  of  sphenoid;  A.o..  nrhilal  vini  of  siihenoid;  Pt.p..  plerygoU  process  of 
sphenoid;  P.p.,  perpendicular  imH  of  iinJate  bone;  F .F' .  ttu-isl  and  orhilol  parts  of  frontal  bone:  !..&',  orbital 
and  facial  irant  of  larrimBl  hone;    .If .  facial  part  of  malar  bone;    .If.T..  maxilla;    a.  parieto-occipital  tiiture;    b. 


by  the  supraorbital  foramen.  The  nasal  region  is  convex  from  side  to  side,  wide 
Ijehind,  narrow  in  front.  Its  profile  is  in  some  cases  nearly  straight;  in  others  it 
is  undulating,  with  a  variably  marked  depression  alxtut  its  middle  and  at  the  an- 
terior end.  The  premaxillary  region  presents  the  osseous  nasal  aperture  (Apertura 
nasalis  ossea)  and  the  foramen  incisivum. 

The  lateral  surface  (Norma  lateralis)  may  be  divided  into  cranial,  orbital,  and 
maxillary  or  prcorbital  regions. 
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The  cranial  region  presents  the  temporal  fossa,  the  zygomatic  arch,  and  the 
outer  part  of  the  petrous  temporal  bone. 

The  temporal  fossa  is  bounded  internally  by  the  sagittal  and  frontal  crests, 
externally  by  the  temporal  crest  and  the  zygomatic  arch,  and  behind  by  the  occipital 
crest.  Its  upper  and  middle  parts  are  rough  for  the  attachment  of  the  temporal 
muscle.  In  its  lower  posterior  part  are  several  foramina  which  communicate  with 
the  parieto-temporal  canal.    Thfe  fossa  is  continuous  in  front  with  the  orbital  cavity. 

The  zygomatic  arch  is  formed  by  the  zygomatic  processes  of  the  temporal, 
malar,  and  maxilla.  Its  ventral  face  presents  the  condyle  and  glenoid  cavity  for 
articulation  with  the  lower  jaw,  through  the  medium  of  the  articular  disc.  Behind 
the  glenoid  cavity  is  the  post-glenoid  process. 

The  external  auditory  process  projects  outward  through  a  deep  notch  in  the 
lower  margin  of  the  squamous  temporal  below  the  temporal  crest.  A  little 
further  back  is  the  mastoid  process,  crossed  in  its  upper  part  by  a  groove  for  the 
mai^toid  artery. 

The  orbital  region  comprises  the  orbit  and  the  pterygo-palatine  fossa. 

The  orbit  is  a  cavity  which  incloses  the  eyeball,  with  the  muscles,  vessels,  and 
nerves  associated  with  it.  It  is  not  separated  in  the  skeleton  from  the  temporal 
fossa.  The  long  axis  of  the  cavity,  taken  from  the  optic  foramen  to  the  middle  of 
the  inlet,  is  directed  forward,  outward,  and  slightly  upward.  The  inner  wall 
(Paries  medialis)  is  complete  and  extensive.  It  is  concave  and  smooth,  and  is 
formed  by  the  frontal  and  lacrimal  and  the  orbital  wing  of  the  sphenoid.  In  its 
extreme  anterior  part  is  the  fossa  for  the  lacrimal  sac.  Behind  this  is  a  small  de- 
pression in  which  the  inferior  oblique  muscle  of  the  eye  arises;  here  the  plate  which 
separates  the  orbit  from  the  maxillary  sinus  is  very  thin.  The  upper  wall  (Paries 
superior)  is  formed  by  the  frontal  and  to  a  small  extent  by  the  lacrimal  bone.  It 
presents  the  supraorbital  foramen,  which  perforates  the  root  of  the  supraorbital 
process.  The  lower  wall  (Paries  inferior)  is  very  incomplete,  and  is  formed  by  the 
malar,  the  zygomatic  process  of  the  temporal,  and  to  a  small  extent  by  the  maxilla. 
The  external  boundary  (Paries  lateralis)  is  the  supraorbital  process.  At  the  ex- 
treme posterior  part  is  the  orbital  group  of  foramina.  Four  are  situated  in  front 
of  the  pterygoid  crest.  Of  these,  the  uppermost  is  the  ethmoidal  or  internal 
orbital  foramen,  which  transmits  the  ethmoidal  vessels  and  nerve.  The  optic 
foramen  is  situated  a  little  lower  and  further  back;  it  transmits  the  optic  nerve. 
Immediately  below  the  optic  is  the  foramen  lacerum  orbitale,  which  transmits  the 
ophthalmic,  third,  sixth,  and  sometimes  the  fourth  nerve;  commonly  there  is  a 
very  small  trochlear  or  pathetic  foramen  in  the  crest  for  the  last  named  nerve. 
The  foramen  rotundum  is  below  the  foramen  lacerum,  from  which  it  is  separated 
by  a  thin  plate;  it  transmits  the  superior  maxillary  nerve.  The  alar  canal  opens 
in  common  with  the  foramen  rotundum,  and  the  anterior  opening  of  the  pterygoid 
or  Vidian  canal  is  also  found  here.  The  temporal  foramen  (For.  alare  parvum)  is 
just  behind  the  pterygoid  crest  and  on  a  level  with  the  foramen  lacerum.  It  is 
the  upper  opening  of  a  canal  which  leads  from  the  alar  canal,  and  through  it  the 
mnterior  deep  temporal  artery  emerges.  The  inlet  of  the  orbital  cavity  (Aditus 
orbit®)  is  circumscribed  by  a  complete  bony  ring,  which  is  nearly  circular.  Its 
antero-inferior  part  (Margo  infraorbitalis)  is  smooth  and  rounded;  the  remainder 
(Margo  supraorbitalis)  is  rough  and  irregularly  notched.  During  life  the  cavity  is 
completed  by  the  periorbita  or  ocular  sheath,  a  conical  fibrous  membrane,  the  apex 
of  which  is  attached  around  the  optic  foramen. 

Below  the  orbital  cavity  is  the  pterygo-palatine  fossa.  Its  wall  is  formed  by 
the  pterygoid  process,  the  perpendicular  part  of  the  palate  bone,  and  the  tuber 
maxillare.  Its  deep  anterior  part  (maxillary  hiatus)  contains  three  foramina.  The 
upper  one,  the  maxillary  foramen,  is  the  entrance  to  the  infraorbital  canal,  which 
transmits  the  infraorbital  nerve  and  vessels.    The  spheno-palatine  foramen  trans- 
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mits  vessels  and  nerves  of  like  name  to  the  nasal  cavity.  The  lower  foramen,  the 
posterior  palatine,  transmits  the  palatine  artery  and  nerve  to  the  palatine  canal. 
The  upper  part  of  the  fossa  is  smooth,  and  is  crossed  by  the  internal  maxillary 
artery  and  the  maxillary  nerve.  The  lower  part  is  chiefly  roughened  for  the  attach- 
ment of  the  internal  pterygoid  muscle,  but  is  crossed  in  front  by  a  smooth  groove 
in  which  the  palatine  vein  lies. 

The  maxillary  or  preorbital  region  is  formed  chiefly  by  the  maxilla,  but  also  by 
the  premaxilla,  and  the  facial  parts  of  the  lacrimal  and  malar  bones.  Its  contour 
is  approximately  triangular,  the  base  being  posterior.  It  offers  two  principal 
features.  The  facial  crest  extends  forward  from  the  lower  margin  of  the  orbit, 
and  ends  abruptly  at  a  point  about  an  inch  and  a  half  (3  to  4  cm.)  above  the  third 
or  fourth  cheek  tooth  ;^  its  inferior  aspect  is  rough  for  the  attachment  of  the  masse- 
ter  muscle.  The  infraorbital  foramen  is  situated  in  a  transverse  plane  about  an 
inch  (ca.  2  to  3  cm.)  in  front  of  the  end  of  the  crest  and  about  two  inches  (5  cm.) 
above  it.  The  foramen  opens  forward,  and  through  it  the  infraorbital  artery  and 
nerve  emerge.  The  surface  over  the  premolar  teeth  varies  greatly  with  age,  in 
conformity  with  the  size  of  the  embedded  parts  of  the  teeth.  In  the  young  horse 
the  surface  here  is  strongly  convex,  the  outer  plate  of  bone  is  thin  and  even  defective 
sometimes  in  places,  and  the  form  of  the  teeth  is  indicated  by  eminences  (Juga 
alveolaria).  In  the  old  animal  the  surface  is  concave  on  account  of  the  extrusion 
of  the  teeth  from  the  bone.  The  downward  curve  of  the  premaxilla  is  pronounced 
in  the  young  subject,  very  slight  in  the  aged. 

The  inferior  or  basal  surface  (Norma  basalis),  exclusive  of  the  mandible, 
consists  of  cranial,  guttural,  and  palatine  regions. 

The  cranial  region  (Basis  cranii  externa)  extends  forward  to  the  vomer  and 
pterygoid  processes  (Fig.  28).  At  its  posterior  end  is  the  foramen  magnum,  flanked 
by  the  occipital  condyles.  External  to  the  latter  is  the  condyloid  fossa,  in  which 
is  the  hjrpoglossal  foramen,  which  transmits  the  hypoglossal  nerve  and  the  con- 
dyloid artery  and  vein.  Further  outward  are  the  paramastoid  or  styloid  proc- 
esses (Processus  jugulares)  of  the  occipital  bone.  Extending  forward  centrally  is 
a  prismatic  bar,  formed  by  the  basilar  part  of  the  occipital  and  the  body  of  the 
sphenoid  bone;  at  the  junction  of  these  parts  are  tubercles  for  the  attach- 
ment of  the  ventral  straight  muscles  of  the  head.  On  either  side  of  the  basilar 
part  of  the  occipital  is  the  foramen  lacerum  basis  cranii,  bounded  externally  by 
the  base  of  the  petrous  temporal  bone.  In  front  of  these  the  region  becomes  verj' 
wide  on  account  of  the  lateral  extension  of  the  zygomatic  processes,  bearing  on  the 
ventral  aspect  the  condyle  and  glenoid  cavity  for  articulation  with  the  mandible. 
Beyond  this  the  process  turns  forward  and  joins  the  zygomatic  process  of  the  malar, 
completing  the  zygomatic  arch  and  the  surface  for  the  attachment  of  the  masseter 
muscle.  On  either  side  of  the  body  of  the  sphenoid  is  the  infratemporal  fossa, 
formed  by  the  temporal  wing  and  the  root  of  the  pterygoid  process  of  the  sphenoid 
bone.  It  is  bounded  in  front  by  the  pterygoid  crest,  which  separates  it  from  the 
orbit  and  the  pterygo-palatine  fossa.  In  it  is  the  pterygoid  or  alar  foramen,  which 
transmits  the  internal  maxillary  artery.  A  little  lower  is  the  entrance  to  the  ptery- 
goid (Vidian)  canal. 

The  guttural  region  presents  the  pharyngeal  orifice  of  the  nasal  cavity.  This  is 
elliptical  and  is  divided  in  its  depth  medially  by  the  vomer  into  two  posterior 
nares  or  choanse.  It  is  bounded  in  front  and  laterally  })y  the  palate  and  pterygoid 
bones,  behind  by  the  vomer.  It  is  flanked  by  the  hamular  process  of  the  pterj^goid 
bones.  The  plane  of  the  opening  is  nearly  horizontal,  and  the  length  is  about 
twice  the  width. 

The  palatine  region  comprises  a  little  more  than  half  of  the  entire  length 

*  This  relation  varies  with  age;  in  the  young  horse  the  third  tooth,  in  the  old  subject  the 
fourth,  lies  below  the  end  of  the  crest. 
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of  the  base  of  the   skull .  (Fig.  31),     The   hard  palate  (Palatum  durum)  is 
concave   from   side   to  side,   and  in   its  length  also  in  the  anterior  part.     It 
is  formed  by  the  palatine  processes  of  the  premaxillfe  and  maxills,  and  the 
horizontal    parts   of    the    palate    bones.     It   is    circumscribed    in    front    and 
laterally   by   the   superior  alveolar   arch,  in   which   the   upper  teeth    are  im- 
planted.    The  interalv«olar  space  (Margo  interalveolaris)  is  that  part  of  the  arch 
in  which  alveoli  are  not  present.     Behind    the    last    alveolus    is    the   alveolar 
tuberosity,  and  internal  to  this  is  a  groove  for  the  palatine  vein.     In  the  middle 
line  is  the  median  palatine  suture  (Sutura  palatina  mediana).     In  the  line  of  the 
suture,  a  little  behind  the  central  incisors,  is  the  foramen  incisivum,  through  which 
the  palato-labial  artery  passes.     On  either  side,  parallel  with  the  alveolar  part  of 
the  maxilla,  is  the  palatine  groove  (Sulcus  palatinus),  which  contains  the  palatine 
vesspls  and  nerve.     It  is  con- 
tinuous at  the  anterior  pala- 
tine foramen  with  the  palatine 
canal,  which  is  situated  be- 
tween the  maxilla  and  the  pal- 
ate bone.    The  palatine  cleft 
(Fissura  palatina)  is  the  nar- 
row interval  along  the  outer 
margin  of  the  palatine  process 
of  the  premaxilla;  it  is  closed 
in  the  fresh  state  by  cartilage. 
Scattered  along  each  side  of 
the  palate  are  several  vascular 
foramina.       The    transverse 
palatine  suture  (Sutura  pala- 
tina tran-sversa)  is  about  half 
an  inch  from  the  posterior  bor-     , 
der.     The  latter  is  in  a  plane 
through  the  last  molar  teeth, 
and  is  concave  and  free.  ' 

The  posterior  or  nuchal  , 
surface  (Norma  occipitalis)  is  • 
formed  by  the  occipital  bone.  ! 
It  is  trapezoidal  in  outline,  i 
wider  IjcIow  than  above,  con-  • 
cave  dorso-ventrally,  convex  \ 
transversely.  It  is  separated 
from  the  superior  surface  by  ' 
the  occipital  crest,  and  from 

the  lateral  surfaces  by  the  superior  curved  lines  (Lineai  nuchs  superiores).  Below 
tlie  crej^t  are  two  rough  areas  for  the  attachment  of  the  complexus  muscles.  A  little 
lower  is  a  central  eminence  on  the  sides  of  which  the  ligamentum  nuchre  is  attached. 
At  the  lowest  part  centrally  is  the  foramfen  magnum,  at  which  the  brain  and  spinal 
cord  meet ;  this  is  bounde<l  laterally  by  the  occipital  condyles,  which  are  flanked  by 
the  psramastoid  or  s^loid  processes  (Processus  jugulares). 

The  apex  of  the  skull  is  formed  by  the  bodies  of  the  premaxillse  and  mandible, 
carrying  the  incisor  teeth. 
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THE  CRANIAL  CAVITY 
This  cavity  incloses  the  brain,  with  its  membranes  and  vessels.     It  is  relatively 
small  and  is  ovoid  in  shape. 
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The  superior  wall  or  roof  (Calvaria)  is  formed  by  the  supraoecipital,  inter- 
parietal, parietal,  and  frontal  ijones.     In  the  middle  line  is  the  internal  sagittal 
crest,  which  joins  the  crista  galli  in  front,  and  furnishea  attachment  to  the  falx 
cerebri.     Posteriorly  the  crest  is  continued  by  the  sharp  anterior  margin  of  the 
tentorium  osseum,  which  projects  downward  and  forward  into  the  cavity,  and  gives 
attachment  to  the  tentorium  cerebelli  by  its  sharp  lateral  edges.     Behind  this  the 
roof  ia  grooved  centrally  for  the  middle  lobe  or  vermis  of  the  cerebellum.     Trans- 
verse grooves  pass  from  the  base 
of  the  tentorium  osseum  to  the 
parieto-temporal     canals.       The 
anterior  part  of  the  roof  is  hol- 
lowed by  the  frontal  sinus.     The 
occipital  part  is  very  thick  and 
strong. 

The  lateral  walls  are  formed 
by  the  occipital,  parietal,  tem- 
poral, and  frontal  bones,  and  in 
part  by  the  orbital  wings  of  the 
sphenoid.  Each  is  crossed  ob- 
liquely by  the  petrosal  crest, 
which  concurs  with  the  project- 
ing margin  of  the  parietal  bone 
and  the  tentorium  osseum  in 
dividing  the  cavity  into  cerebral 
and  cerebellar  compartments. 
Behind  the  crest  is  a  depression 
for  the  lateral  lobe  (hemisphere) 
of  the  cerebellum.  Below  this 
are  the  internal  auditory  meatus 
and  the  openings  of  the  aquie- 
ductus  vestibuli  and  aquieductus 
cochlea! . 
F«.  35.-FLOOB  or  c«.n,*l  c.ttt  or  Hobbb.  The  roof   and   lateral  walls 

The  root,  of  th.  cranial  n.rve,,™»hi™n  on. he  i*fi  side     are   marked   by  digital   mipres- 

are  d«i»n»l«l  by  number.     /.  Anterior  cranisl  town:    II.       sionS  and  vaSCUlaf  gTOOVeS. 

^!\™il!la2^i™™'™'t°Jo™^'Vr;!L^'rr»rh'^  ^he  inferior   wall  or   floor 

ihiiiiiic  artery;  d.  orbits]  winR  of  ii)>henoid  bone;  r.  ojxii;  (Basis  cranii  interna)  may  be 
regarded  as  forming  three  fossje. 
The  anterior  fossa  (Fossa  cranii 
anterior)  supports  the  frontal  and 
olfactory  parts  of  the  cerebrum. 

>li<-a;   ^.  inciBuri  ovalLi;   fl-.Tntisuraspinowi;  v.  <iepre«iioQ        It    '3    formed  chiefly    by  the  prC- 
nwiduLli  oblonntB:  ..  hj-poglo™]  foriunen:  (.  intern^  autli-        SpheDOid,     and    lies    at    a    higher 

'i^or^^m^^^Z'^z'^Zl^ai'!^^^ irm^TT^s      '''■^^'  *•"*"  ^^^  middle  fossa.     In 

ion  of  octipilttl  bone;'..  cri,-la  giJIi:    1.  1'.  1',  dolled   i'inwl       front    the    foSSa  is    divided  medi- 
eatitiK  position  of  olfaqtory   tratti  and  peduncle,     (.^fter       allv  by  the  CTlSta  galll,  lateral  tO 

inbetger-Baum,  Top,  Ai.al,  U   Prenlea.)  ,.    ,  .,         ,  TJ         ..    , 

which  are  the  deep  ethmoidal  or 
olfactoi7  fossse  for  the  olfactory 
tes.  The  ethmoidal  or  internal  orbital  foramen  perforates  the  cranial  wall 
the  outer  side  of  these  fossa!.  Further  back  the  central  part  of  the  surface 
slightly  elevated,  and  is  flanked  by  shallow  depressions  which  support  the  ol- 
:tory  peduncles.  Posteriorly  is  a  bony  shelf  which  covers  the  entrance  to  the 
tic  foramina;  the  edge  of  this  shelf  and  the  posterior  borders  of  the  orbital  wings 
the  sphenoid  may  be  taken  as  the  Une  of  demarcation  between  the  anterior  and 
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middle  fosss.  The  middle  fossa  (Fossa  cranii  media)  is  the  widest  part  of  the 
Cftvity.  It  extends  backward  to  the  internal  spheno-occipital  and  petrosal  crests, 
thus  corresponding  to  the  post-sphenoid.  In  its  middle  is  a  small  fossa,  the  sella 
turcica,  in  which  the  pituitary  body,  or  hypophysis  cerebri,  is  situated.  On  either 
side  are  two  grooves  for  nerves;  the  inner  one  transmits  the  ophthalmic,  third, 
juid  sixth  nerves  to  the  foramen  laccrum  orbitale ;  the  outer  one  leads  to  the  foramen 
rotundum,  and  lodges  the  maxillary  nerve.  External  to  the  grooves  is  a  depression 
for  the  pyriforra  lobe  of  the  cerebrum.  The  posterior  fossa  (Fossa  cranii  posterior) 
corresponds  to  the  basilar  part  of  the  occipital  bone.  It  contains  the  medulla, 
pons,  and  cerebellum.  In  front  is  a  median  depression  (Fossa  pontis)  for  the  pons. 
The  surface  behind  this  is  concave  transversely  and  slopes  gently  downward  to  the 
foramen  magnum;  it  supports  the  medulla.  On  either  side  are  the  foramen 
lacerum  basis  cranii  and  the  hypoglossal  foramen. 

The  anterior  or  nasal  wall  is  formed  by  the  cribriform  plate  of  the  ethmoid, 
which  separates  the  cranium  from  the  nasal  cavity.     It  is  perforated  by  n 
foramina  for  the  passage  of  the  olfactory  nerve-bundles. 
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THE  NASAL  CAVrTY 
The  nasal  cavity  (Cavum  nasi)  is  a  longitudinal  passage  which  extends  through 
the  upper  part  of  the  face.  It  is  divided  into  right  and  left  halves  by  a  median 
septum  nasi.  The  lateral  walls  are  formed  by  the  maxilla,  premaxilla,  and  the 
perpendicular  part  of  the  palate  bones.  Attached  to  them  are  the  turbinal  bones, 
which  subdivide  each  nasal  fossa  into  three  meatuses  (Meatus  nasi).  This  wall 
is  crossed  obliquely  by  the  canal  and  groove  for  the  naso-lacrimal  duct,  and  its 
posterior  part  is  perforated  by  the  spheno-palatine  foramen.  The  superior  wall 
or  roof  is  formed  by  the  frontal  and  nasal  bones.  It  is  concave  from  side  to  side, 
and  nearly  straight  longitudinally,  except  in  the  jKisterior  part,  where  it  curves 
downward.  It  presents  a  median  elevation,  the  nasal  crest.  The  inferior  wall 
or  floor  is  formed  by  the  palatine  processes  of  the  premaxillse  and  maxilla;,  and  the 
horizontal  parts  of  the  palate  bones.  It  is  wider  but  considerably  shorter  than  the 
roof.  It  is  concave  transversely,  and  nearly  horizontal  from  before  backward, 
except  in  the  posterior  third,  where  there  is  a  slight  declivity.  The  anterior  part 
presents  a  median  groove  for  the  cartilaginous  septum,  and  a  furrow  for  the  oi^an 
of  Jacobson  on  either  side.  On  either  side  of  the  palatine  processes  of  the  premax- 
ills  la  the  palatine  cleft. 


THE  SEELETON    OF  THE    HORSE 


Tir  a^B^  ■■&  2£  incomidete  in  the  macerated  skull.     It  is  formed  by  the 
t^.di-uac  -iiiii^  -it  ibe  ethmoid  behind,  and  the  vomer  below.     In  the  fresh 

r  i-  -'oicunrifi  cj-  a  plate  of  cartilage. 
T;«-  sipKiar  aeatas  Meatus  nasi  superior)  is  a  narrow  passage  between  the 
m  :  -"^e  ^^icwEXT  :urbtnal  bone.  It  ends  at  the  cribriform  plate  of  the  ethmoid. 
3Dd^  ■■Mas  Meatus  na^  medius)  is  the  space  between  the  two  turbinal 
■^  Zn  /j  r«fierx>c  part  is  the  very  narrow  opening  into  the  maxillary  sinus. 
UIW1..IW  aaMBiB  Meatus  nasi  inferior)  is  the  channel  along  the  floor  which  is 
-:  imt  :;;  '.'z^  irferkir  turbinal  bone.     It  is  much  the  largest  and  is  the  direct 

■vr*-:;*;!!  :-f  sECefHH-  and  posterior  nares. 
Tw  iXTrfcm;  afn^nuie  is  bounded  by  the  nasal  bones  and  the  premaxills. 


—  •  ■■•**      V  Vitw  tUlwil^nrrr.  In  L*i«riin'.  Mia.)  maxUlsry  npeninH:    m.  na-n-lscrimal  cKisi;    n,  infra- 

orbiUl  oual.     (Alter  EJciibercer.  in  Leisciing'^  Allss.) 

Tlio  ivi{iU«rior  extremity  or  fundus  is  separated  from  the  cranial  cavity  by  the 
vvVuUM-m  t»Uu>  of  the  ethmoid,  and  is  largely  occupied  by  the  lateral  masses  of 
■.A*  Ktt>e. 

THE  PARANASAL  SINUSES 
^\>uw>i'bHl  din-ctly  or  indircctlj-  with  the  nasal  cavity,  of  which  they  are  diver- 
(>>»tU,  HM'  four  tmim  of  air-sinuses  (Sinus  paranasales),  viz.,  maxillary,  frontal, 
v(v!»'u\»  (vdntim-.  uml  ethmoidal. 

I'lio  KtaxiUary  sinus  (Sinus  maxillaris)  is  the  largest.  Its  external  wall  is 
Mmi^l  by  (he  miixiUa.  tlie  lacrimal,  and  the  malar.  It  is  Ijounded  internally  by 
Ow  »m\illu.  tl«i  inferior  turbinal.  and  the  lateral  mass  of  the  ethmoid  bone.  It 
cMetwU  biu'kwunl  to  n  transverse  plane  in  front  of  the  root  of  the  supraorbital 
(viAMVtH,  ni\d  iiH  iinterior  limit  is  ludioated  approximately  by  a  hne  drawn  from  the 
)»uli'ii>ic  end  uf  llie  fneial  crest  to  the  infraorbital  foramen.  Its  upper  boundary 
t'Miii'H)toi)dH  to  It  line  drawn  backward  from  the  supraorbital  foramen  parallel  to 
the  Im-inl  en-Ht,  The  Hour  is  formed  by  the  alveolar  part  of  the  maxilla;  it  is  very 
iVtt'RHlur  imd  it)  enwwed  by  bony  plates  running  in  various  directions.     The  last 
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three  cheek  teeth  project  up  into  the  cavity  to  an  extent  which  varies  with  age; 
they  are  covered  by  a  thin  plate  of  bone.  The  cavity  is  divided  into  anterior  and 
posterior  parts  by  an  oblique  septum.  The  outer  margin  of  the  septum  is  commonly 
about  one  and  a  half  to  two  inches  (ca.  3.5  to  5  cm.)  from  the  anterior  end  of  the 
facial  crest ;  from  here  it  is  directed  inward,  backward,  and  upward.  The  upper 
part  of  the  septum  (formed  by  the  posterior  end  of  the  inferior  turbinal  bone)  is 
very  delicate  and  usually  cribriform. 

The  position  of  Ihe  septum  is  quite  variable.  It  is  not  rare  to  find  it  further  forward,  and 
in  some  cases  it  is  further  back  than  is  stated  above.  In  the  recent  state,  t.  e.,  when  covered  by 
the  mucous  membrane  on  twth  surfaces,  it  is  nearly  always  complete,  but  in  very  exceptional 
cases  there  is  an  openinf;  of  variable  size  in  the  upper  part. 

The  anterior  compartment,  often  called  the  inferior  maxillary  sinus,  is  partially 
divided  by  the  infraorbital  canal  into  an  external  maxillary  part  and  an  internal 
smaller  turbinal  part.  The  latter  communicates  with  the  middle  meatus  by  a  very 
□arrow  slit  situated  at  its  highest  part.  The  posterior  compartment,  often  called 
the  superior  maxillary  sinus,  is  also  crossed  by  the  infraorbital  canal,  internal  to 
which  it  opens  freely  into  the  spheno-palatine  sinus.     It  eommimicates  dorsally 


',  /'.  anflo-lpcrimol  duel,  exposed  ii 


with  the  frontal  sinus  through  the  large  oval  fronto-maxillaiy  <q»eniiig,  situated  at 
the  level  of  the  osseous  lacrimal  canal  and  the  corresponding  part  of  the  inner  wall 
of  the  orbit;  the  orifice  is  commonly  about  one  and  a  half  to  two  inches  (ca.  4  to 
5  cm.)  long  and  an  inch  or  more  {2  to  3  cm.)  wide.  Just  in  front  of  this,  and  covered 
by  a  thin  plate,  is  the  narrow  naso-maxillary  fissure  (Aditus  naso-maxillaris),  by 
which  the  sinus  opens  into  the  posterior  part  of  the  middle  meatus. 

The  forcKoinK  statemenlti  refer  to  the  arranseroent  in  ihe  average  adult  animal.  In  the 
fosl  the  cavity  (with  Ihe  eiorplion  of  its  lurbinal  pari)  is  lai^ely  occupied  by  the  developinK 
le«lh.  In  horses  live  lo  six  years  of  ape  the  maxillaiy  P*irt  of  the  sinus  is  still  filled  up  to  a  large 
dpftrec  by  the  embeiided  parts  of  the  leeth.     As  the  teeth  are  extruded  to  compensate  the  » 

tDore  and  more  of  l'" '""  "" •-   .....■•  ■      •  •  i     .i       > 

floor,  covered  by  a     _ 
of  the  teeth.     In  execptional  e_. 
uMu]  anil  leaves  a  considerable  ii 
the  nafial  cavity. 

The  frontal  sinus  (Sinus  concho-frontalis)  consists  of  frontal  and  turbinal  parts. 
The  frontal  part  is  bounded  chiefly  by  the  two  plates  of  the  frontal  bone,  but  its 
Boor  is  formed  in  part  by  the  lateral  mass  of  the  ethmoid.     It  extends  forward  to  a 
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pUne  through  the  anterior  margins  of  the  orbite,  backward  to  one  through  the  tem- 
poral c«idyles,  and  outward  into  the  root  of  the  supraorbital  proceas.  It  is  separ- 
ated from  the  sinus  of  the  opposite  side  by  a 
complete  septum.  It  is  partially  subdivided  by 
a  number  of  bony  plates.  The  turbinal  part  is 
situated  in  the  posterior  part  of  the  superior  tur- 
binal bone,  roofed  io  by  the  nasal  and  lacrimal 
bones.  It  extends  forward  to  a  transverse  plane 
about  half-way  between  the  anterior  margin  of 
the  orbit  and  the  end  of  the  facial  crest.  Be- 
hind it  is  in  free  communication  with  the 
frontal  part  over  the  lateral  mass  of  the  eth- 
moid. It  is  separated  from  the  nasal  cavity 
by  the  thin  turbinal  plate.  The  frontal  and 
maxillary  sinuses  communicate  through  the 
large  opening  described  above. 

The  spheno-pBlatine  sinus  (Sinus  spheno- 
palatinus)  consists  of  two  parts  which  communi- 
cate under  the  lateral  mass  of  the  ethmoid. 
The  sphenoidal  (posterior)  part  is  excavated  in 
the  body  of  the  pre-sphenoid.  The  palatine  (an- 
terior) part  is  between  the  two  plates  of  the  per- 
pendicular part  of  the  palate  bone,  under  the 
lateral  mass  of  the  ethmoid;  it  communicates 
freely  with  the  maxillary  sinus.  The  septum 
between  the  right  and  left  sinuses  is  not  usually 
median  in  the  sphenoidal  part. 

In  about  onp-third  of  the  casea  (acrordinR  Io  Paulli) 
thp  sphenoidal  ami  nalatint- parte  are  separated  by  a  trans- 
verse aeptuni,  and  the  aphenoidal  part  then  commuDicalcs 
only  with  the  lower  ethnioidal  meatuses. 

The  term  eOimoidal  sinus  is  often  applied 
to  the  cavity  of  the  largest  ethmo-turbinal.  It 
communicates  with  the  maxillar>-  sinus. 


(.  Frorlal  !">"•;    ».  nual 


The  Bones  of  the  Thoraqc  Limb 
the  scapula 

The  scapula  is  a  flat  bone,  situated  on  the 


■."(d  •inuit;  o'.  micHio*^r"oI  ^nt^rio'  P^^  of  the  lateral  wail  of  the  thoi 
lu.;  b,  untsrior  (iiirbinai)  pan  of  and  extending  obliquely  from  the  vertebral  end 
Z'i  J'lm^r  mf^„f  t"'}^°''^  ^^  **'"'  seventh  or  eighth  rib  to  the  sternal  end  of 
i.i«-ninr[;  /.  nMc-inB-iUtt^  o^^  the  first  fib.  It  is  cun.'ed  slightly  and  slopes 
'  (,Mr  «hirh  (omu  the  ani*rior  outwafd  in  adaptation  to  the  form  of  the 
i»',iii''cii  m«xin^  '^0x0"'"'°'  t'loracic  wall.  It  is  triangular  in  outline,  and 
I  miiHTinr  mnj  inferior  inuiiiHry  ^^.s  two  surfaccs,  threo  borders,  and  three 
I,  H-iitiim  •f""*"  e  "d  *■.  *.     angles. 

,'!»  iH-rfowM  irort"^ ri"i^'?!™  '^^^  external  surface  or  dorsum  (Facies 

■'  mviiv.    (Aii*r  KHrnberjtfr,  in     lateralis  9.  dorsalis)  is  divided  into  two  fosste 

*""'  by  the  spine   (Spina  scapulae),  which  extends 

from   the  vertebral  border  to  the  neck  of  the 

ihere  it  gradually  suUidcs.     The  free  edge  of  the  spine  ia  thick,  rouf^, 

great  part  subcutaneous.     A  little  above  its  middle  is  a  variable  promi- 
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nence,  the  tubercle  of  the  spine  (Tuber  spinie),  to  which  the  trapezius  muscle 
is  attached.  The  supraspinous  fossa  (Fossa  supraspinata)  is  situated  in  front  of 
the  spine,  and  the  infraspinous  fossa  (Fossa  infraspinata)  behind  it.  The  former 
is  much  the  smaller  of  the  two;  it  is  smooth  and  is  occupied  by  the  supraspinatus 
muscle.  The  infraspinous  fossa  lodges  the  infraspinatus  muscle;  it  is  wide  and 
smooth  in  its  upper  part,  narrower  below,  where  it  is  marked  by  several  rough  lines 
for  the  attachment  of  the  teres  minor  muscle ;  near  the  neck  is  the  nutrient  foramen, 
and  a  little  lower  is  a  vascular  groove. 

The  costal  surface  or  venter  (Facies  costalis)  is  hollowed  in  its  length  by  the 


pinous  fotsa 
■  groote 
Supraapinaus  foa 

/Interior  60 


Fio.  n.—hirt  ScuMjL*  OF  Home.  Eitevhal  View.     (Ader  Sthm«lti,  Alius  d.  Anst.  d.  Plerdri.) 

subscapular  fossa(  Fossa  subscapularis) ;  this  occupies  nearly  the  whole  of  the  lower 
part  of  the  surface,  but  is  pointed  aliove  and  separates  two  rough  triangular  areas 
(Facies  serrata),  to  which  the  serratus  magnus  is  attached.  In  the  lower  third 
there  is  a  vascular  furrow  with  several  branches. 

The  anterior  or  cervical  border  (Margo  cranialis)  is  convex  and  rough  above, 
concave  and  smooth  below. 

The  posterior  or  dorsal  border  (Margo  caudalis)  is  slightly  concave.  It  is 
tbick  and  rough  in  its  upper  third,  thin  in  its  middle,  and  thickens  again  below. 

The  superior  or  vertebral  border  (Margo  dorsalis  s.  basis)  carries  the  scapular 
cartilage  (Cartitago  scapula).     In  the  young  subject  the  edge  of  the  bone  is  thick, 
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and  is  pitted  by  impressions  into  which  the  cartilage  fits.  The  cartilage  is  the 
unossified  part  of  the  foetal  scapula.  Its  lower  edge  fits  the  depressions  and  eleva- 
tions of  the  bone.  It  thins  out  toward  the  free  edge,  which  is  convex  and  lies 
alongside  of  the  upper  parts  of  the  vertebral  spines.  In  front  it  continues  the  line 
of  the  scapula,  but  behind  it  forms  a  rounded  projection.  The  lower  part  of  the 
cartilage  undergoes  more  or  less  ossification,  so  that  the  vertebral  border  of  the 
bone  in  old  subjects  is  thin,  irregular,  and  porous. 

The  anterior  or  cervical  angle  (Angulus  cranialis)  is  at  tbe  junction  of  the 


•Jibgcapvlnr  Jotaa 

Interior  border 


GUnoid  cavUy  Coratoid  process 

I.  42.— Left  ScAroi^  OF  Horse.  Costal  SnsFtcc— (AfMr  Schmalti,  AIIm  d.  Anal.  d.  Plardea.) 

r  and  vertebral  borders  and  lies  opposite  to  the  second  thoracic  spine.    It  is 

jly  thin  and  is  about  a  right  angle. 

le  posterior  or  dorsal  angle  (Angulus  caudalis)  is  thick  and  rough;    its 

n  can  be  dcterminetl  readily  in  the  living  animal. 

le  inferior  or  articular  angle  (Angulus  glenoidalis)  is  joined  to  the  body  of 

le  by  the  neck  of  the  scapula  (Collum  scapulw).     It  is  enlarged,  especially 

a^ttal  direction.     It  bears  the  glenoid  cavity  (C'avitas  glenoidalis)  for  articu- 

mih  the  head  of  the  humerus.     The  cavity  is  oval  in  outline,  and  its  margin 

nto  in  front  by  the  glenoid  notch  (Incisura  glenoidalis),  and  is  rounded  off 


THE    HUMERUS  77 

externally;  just  above  its  postero-extemal  part  is  a  tubercle  to  which  a  tendon  of 
the  teres  minor  is  attached.  The  bicipital  tuberosity  or  tuber  scapulte  is  the 
large  rot^  prominence  in  froot,  to  which  the  tendon  of  origin  of  the  biceps  brachii 
is  attached;  projecting  from  its  inner  side  is  the  small  coracoid  process  (Processus 
Goracoideua),  from  which  the  coraco-brachialis  muscle  arises. 

Develt^iment — The  scapula  has  four  centers  of  ossification,  viz.,  one  each 
for  the  body  of  the  bone,  the  bicipital  and  cora- 
coid  processes,   the   anterior   part  of  the  glenoid  . 
cavity,   and   the  tuber   spin^e.     The  last  ossifies  " 
aft«r   birth   and   fuses   with  the  spine  about  the         Coraeoi 
third  year.     The  bicipital  tuberosity  and  coracoid           procei 
fuse  with  the  body  of  the  bone  about  the  end  of 
the  first  year. 

In  old  subjects  the  spongv  substance  disappears  at  the 
middle  part  of  the  fossK,  so  that  the  bone  cooBista  here  of 
a  tlun  kyer  of  compact  eubatance.  Considerable  oesifica- 
tion  of  Uie  cartilage  is  usual,  the  borders  become  much 
rcHieher,    the   muscular  lines  ore  more  pronounced,   and  a 

tnedullajy  cavity  may  appear  ia  the  neck.  Much  varia-  Fia.43, — DnrALEHDOFLETrScAniui 
tion  occuiB  in   dimensions  and   slope.     The  avera^   ratio  op  Houe.  Emd  View.     (Alisr 

between  the  length  and  breadth  (scapular  index)  is  about  Schnuilti,    Atlai    d.    Aoat.   d. 

1  :  0.5,    but   in    many   cases   the    base    is  relatively  wider.  Pfeida.) 

The  inclination  on  a  horizontal  plane  varies  from  50  to  65 

degrees.       Exceptionally    the    coracoid    process    reaches    a  * 

length  of  an  inch  or  more  (2J^  to  3  cm.),  and  the  cliief  nutrient  foramen  may  be  on  the  poe- 
toioc  bonier  or  in  the  subscapular  fossa. 


THEHUMERXJS 
The  humerus  is  a  long  bone  which  extends  from  the  shoulder  above,  where  it 
articulates  with  the  scapula,  to  the  elbow  below  and  behind,  where  it  articulates 
with  the  radius  and  ulna.     It  is  directed  obliquely  downward  and  backward,  form- 


Poiterior  pari 

y  Extenud 
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Anterior  pari  J 


Bicipital  groove 
Fr.  44.— Pkoxikai.  Ent>  ot  Left  Hdhehdb  or  Hoiue.  End  View.     (After  Schmalti.  Alltu  d.  Anat.  d.  PFeniea.) 

ing  an  atiRle  of  about  55  d^rees  with  a  horizontal  plane.     It  may  be  divided  into  a 
shaft  and  two  extremities. 

The  shaft  or  body  (Corpus  humeri)  is  irregularly  cylindrical  and  has  a  twisted 
appearance.  It  may  be  regarded  as  having  four  surfaces.  The  external  surface 
is  smooth  and  is  spirally  curved,  forming  the  musculo-spiral  groove  (Sulcus  musculi 
brachialis),  which  contains  the  brachialis  muscle;  the  groove  is  continuous  with  the 
posterior  surface  above  and  winds  around  toward  the  front  below.  The  internal 
surface  is  nearly  straight  in  its  length,  rounded  from  side  to  side,  and  blends  nith 
the  anterior  and  posterior  surfaces.     Just  above  its  middle  is  the  intemal  or  teres 
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tubercle  (Tuberositas  teres),  to  which  the  tendon  of  the  latissimuB  dorai  and  teres 
major  muscles  ia  attached.  The  nutrient  foramen  is  in  the  lower  third  of  this  sur- 
face. The  anterior  surface  is  triangular,  wide  and  smooth  above,  narrow  and 
roughened  below.  It  is  separated  from  the  external  .surface  by  a  distinct  border, 
which  bears  on  its  upper  part  the  deltoid  tuberosity  (Tuberositas  deltoidea). 
From  the  latter  a  rough  bne  curves  upward  and  backward  to  the  outer  surface  of 
the  neck,  and  gives  origin  to  the  external  head  of  the  triceps  muscle.     Below  the 


Fm.  45.— Lt;n  Hri 


tuberosity  the  border  inclines  forward,  becomes  less  salient,  and  ends  at  the  coronoid 
fossa.     The  posterior  surface  is  rounded  from  side  to  side  and  smooth. 

The  proximal  extremity  consists  of  the  head,  neck,  two  tul)erosities,  and  the 
bicipital  groove.  The  head  (Caput  humeri)  presents  an  almost  circular  convex 
articular  surface,  which  is  about  twice  as  extensive  as  the  glenoid  cavity  of  the 
scapula,  with  which  it  articulates.  In  front  of  the  head  is  a  fossa,  in  which  are 
several  foramina.  The  neck  (Collum  humeri)  is  well  defined  behind,  but  is  prac- 
tically absent  elsewhere.    The  external  tuberosity  (Tuberculum  majus)  is  placed 
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antero-extemaJly,  and  consists  of  two  parts;  the  anterior  part  forms  the  outer 
Ixituidary  of  the  bicipital  groove  and  gives  attachment  to  the  external  branch  of 
the  supraspinatus  muscle;  the  posterior  part  gives  attachment  to  the  short  inser- 
tion of  the  infraspinatus,  while  its  outer  surface  is  coated  with  cartilage,  over  which 
the  chief  tendon  of  the  same  muscle  passes  to  be  inserted  into  a  triangular  facet  on 
the  outer  aspect  of  the  anterior  part.  The  intenial  tuberosity  (Tuberculum  minus) 
18  less  salient,  and  consists  of  anterior  and  posterior  parts;  the  anterior  part  forms 
the  inner  boundary  of  the  bicipital  groove,  and  furnishes  insertion  to  the  inner 
branch  of  the  supraspinatus  above,  and  the  posterior  deep  pectoral  muscle  below; 


Internal  tuber ogity 


Inieriuil  tuhtrcl 
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Tia.  47.— LePT  IIvhercs  op  Hoiuk.  Antehtdh  View.  (After  SchmBlIi  AiJu  tl.  Anml.  d   Pferds.] 

the  posterior  part  gives  attachment  to  the  subscapularis  muscle.  The  bicipital 
or  tntertubercular  groove  (Sulcus  intertubercularis)  is  situated  in  front;  it  is 
bounded  by  the  anterior  parts  of  the  tuberosities,  and  is  subdivided  by  an  inter- 
mediate ridge.  The  groove  is  covered  in  the  fresh  state  by  cartilage,  and  lodges 
the  tendon  of  origin  of  the  biceps  brachii  muscle.  Just  below  tlie  intermediate 
ridge  is  a  small  fossa  in  which  several  foramina  open. 

The  distal  extremity  has  an  oblique  t^urface  for  articulation  with  the  radius 
and  ulna,  which  consist.s  of  two  condyles  of  very  unequal  size,  separated  by  a  ridge. 
The  internal  condyle  (Con<lylus  medialis)  is  much  the  larger,  and  is  crossed  by  a 
sagittal  groove,  on  the  anterior  part  of  which  there  is  usually  a  synovial  fossa,    Po8- 
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teriorly  the  groove  extends  upward  considerably  above  the  rest  of  the  articular 
surface  and  reaches  the  olecranon  fossa,  and  this  part  articulates  with  the  semilunar 
notch  of  the  ulna.  The  external  condyle  (Condylus  lateralis)  is  much  smaller  and 
is  placed  somewhat  lower  and  further  back,  giving  the  extremity  an  oblique  ap- 
pearance; it  is  marked  by  a  wide  shallow  groove.  The  coronoid  fossa  (Fossa  coro- 
noidea)  is  situated  in  front  above  the  groove  on  the  internal  condyle;  it  furnishes 
origin  to  part  of  the  extensor  carpi,  and  external  to  it  is  a  rough  depression  from 
which  the  anterior  or  common  extensor  of  the  digit  arises.  Behind  and  above  the 
condyles  are  two  thick  ridges,  the  epicondyles.  The  internal  or  flexor  epicondyle 
(Epicondylus  medialis  s.  flexorius)  is  the  more  salient;  it  furnishes  origin  to  flexor 
muscles  of  the  carpus  and  digit,  and  presents  internally  a  tubercle  for  the  attach- 
ment of  the  internal  lateral  ligament  of  the  elbow  joint.  The  external  or  extensor 
epicondyle  (Epicondylus  lateralis  s.  extensorius)  bears  externally  the  external 
supracondyloid  crest  (Crista  condyloidea  lateralis),  which  forms  here  the  outer 
boundary  of  the  musculo-spiral  groove,  and  gives  origin  to  the  extensor  carpi. 
Below  this  is  a  rough  excavation  in  which  the  external  lateral  ligament  is  attached. 
The  lower  border  of  the  epicondyle  gives  attachment  to  the  flexor  carpi  extemus. 
Between  the  epicondyles  is  the  deep  olecranon  fossa  (Fossa  olecrani). 

Development. — The  humerus  ossifies  from  six  centers,  viz.,  three  primary 
centers  for  the  shaft  and  epiphyses,  and  three  secondary  centers  for  the  external 
tuberosity,  the  deltoid  tuberosity,  and  the  internal  condyle.  The  proximal  end 
fuses  Mrith  the  sliaft  at  about  three  and  one-half  years,  the  distal  at  about  one  and 
a  half  years  of  age. 

THE  RADIUS 

The  radius  is  much  the  larger  of  the  two  bones  of  the  forearm  in  the  horse. 
It  extends  in  a  vertical  direction  from  the  elbow,  where  it  articulates  with  the  hum- 
erus, to  the  carpus  below.  It  is  gently  curved,  the  convexity  being  anterior.  It 
consists  of  a  shaft  and  two  extremities. 

The  shaft  (Corpus  radii)  is  curved  in  its  length,  somewhat  flattened  from  before 
backward,  and  expanded  at  its  ends.  It  presents  for  description  two  surfaces  and 
two  borders.  The  anterior  surface  (Facies  dorsalis)  is  smooth,  slightly  convex  in 
its  length,  and  rounded  from  side  to  side.  The  posterior  surface  (Facies  volaris) 
is  correspondingly  concave  in  its  length  and  is  flatteneil  in  the  transverse  direction. 
At  its  upper  part  there  is  a  smooth  shallow  groove,  which  concurs  ^ith  the  ulna  in 
the  formation  of  the  interosseous  space  of  the  forearm;  the  nutrient  foramen  is 
in  the  lower  part  of  this  groove.  Below  this  there  is  in  the  young  subject  a  narrow, 
rough,  triangular  area  to  which  the  ulna  is  attached  by  an  interosseous  ligament; 
in  the  adult  the  two  l)ones  are  fused  here.  A  variable  rough  elevation  below  the 
middle  of  the  surface  and  close  to  the  internal  border  gives  attachment  to  the 
superior  check  ligament.  The  internal  border  (Margo  medialis)  is  slightly  con- 
cave in  its  length  and  is  largely  subcutaneous;  at  its  proximal  end  there  is  a 
smooth  area  on  which  the  tendon  of  insertion  of  the  brachialis  muscle  lies,  and  a 
small  rough  area  just  l)elow  gives  attachment  to  that  muscle  and  the  long  internal 
lateral  ligament  of  the  enK>w-joint.  The  external  border  (Margo  lateralis)  is  more 
strongly  curved,  but  presents  no  special  features. 

The  proximal  extremity  or  head  (Capitulum  radii)  is  flattened  from  before 
backward  and  wide  transversely.  It  presents  an  articular  surface  (Fovea  capituli) 
which  corresponds  to  that  on  the  distal  end  of  the  humerus;  it  is  crossed  by  a 
central  sagittal  ridge,  which  has  a  synovial  fossa  on  its  posterior  part,  and  ends  in 
front  at  a  prominent  lip,  tlie  coronoid  process  (Processus  coronoideus).  Just 
below  the  posterior  border  there  are  two  concave  facets  for  articulation  with  the 
ulna,  and  In^tween  those  and  the  interosseous  space  is  a  quadrilateral  rough  area 
at  which  the  two  bones  are  united  by  an  interosseous  ligament.     At  the  inner  side 
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of  the  anterior  surface  is  the  bicipital  tuberosity  (Tuberositas  radii),  into  which 
the  biceps  tendon  is  inserted.  The  internal  tuberosity  is  continuous  with  the  pre- 
ceding eminence,  and  furnishes  attachment  to  the  short  part  of  the  internal  lateral 
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ligament.  The  external  tuberosity  is  more  salient;  it  gives  attachment  to  the 
externa]  lateral  Ugament  and  to  the  anterior  and  lateral  extensor  muscles  of  the 
digit. 

The  distal  extremis  is  also  compressed  from  before  backward.     It  presents 


82  THE  SKELETON  OF  THE  HORSE 

the  carpal  articular  surface  (Facies  articularis  carpea)  which  consista  of  three  parts. 
The  inner  facet  is  the  lai^est,  is  quadrilateral,  concavo-convex  from  before  back- 
ward, and  articulates  with  the  radial  carpal  bone  (or  scaphoid) ;  the  middle  one  is 
somewhat  similar  in  form  but  smaller,  and  articulates  with  the  intermediate  carpal 
bone  (or  semilunar) ;  the  outer  facet  is  smaller,  is  convex,  and  articulates  below 
with  the  ulnar  carpal  (or  cuneiform)  and  behind  with  the  accessory  carpal  (or  pisi- 
form). The  anterior  surface  presents  three  grooves,  separated  by  ridges.  The 
middle  one  is  vertical  and  gives  passage  to  the  tendon  of  the  extensor  carpi  radialis; 
the  outer  one  is  similar  and  contains  the  tendon  of  the  anterior  extensor  of  the 
digit ;  the  inner  one  is  small  and  oblique  and  lodges  the  tendon  of  the  extensor  carpi 
obliquus.  The  posterior  aspect  is  crossed  by  a  rough  ridge,  below  which  are  three 
depressions.  On  either  side  ia  a  tuberosity  (Tuberculum  ligamenti)  to  which  the 
lateral  ligament  is  attached.  The  outer  one  is  marked  by  a  small  vertical  groove 
for  the  passage  of  the  lateral  extensor  tendon. 

Development. — The  radius  ossifies  from  four  centers,  viz.,  one  each  for  the 

shaft,  the  two  extremities,  and  the  out^r  part 

of  the  distal  end ;  the  last  is  morphologically 

the  distal  end  of  the  ulna  which  has  fused 

with  the  radius,  and  the  line  of  fusion  is  often 

tssat  indicated  by  a  distinct  groove  on  the  carpal 

""''"'"'  articular  surface.     The  proximal  extremity 

niluTittr  notch     Unites  with  the  shaft  at  about  one  and  a 

half  years,  the  distal  end  at  about  three 

and  a  half  years. 


THE  ULNA 
The  ulna  of  the  horse  is  a  reduced  long 
bone  situated  behind  the  radius,  with  which 
it  is  partially  fused  in  the  adult. 

The  shaft  (Corpus  uhue)  is  three-sided 
and  tapers  to  a  point  below.  The  anterior 
surface  (Facies  dorsalis)  is  applied  to  the  pos- 
terior surface  of  the  radius,  and  below  the 
interosseous  space  the  two  bones  are  fused  in 
the  adult.  The  surface  which  enters  into  the 
formation  of  the  space  is  smooth  and  usually 
presents  a  small  nutrient  foramen,  directed 
upward.  Above  the  space  it  is  rough  and  is 
attached  to  the  radius  by  an  interosseous  ligament  which  is  usually  permanent.  The 
internal  surface  (Facies  medialis)  is  smooth  and  slightly  concave.  The  external 
surface  (Facies  lateralis)  is  flattened.  The  internal  and  external  borders  are  thin 
and  sharp,  except  at  the  interosseous  space.  The  posterior  border  is  slightly 
concave  in  its  length  and  is  rounded.  The  lower  end  is  pointed  and  is  usually  a 
little  below  the  middle  of  the  radius.  It  is  commonly  continued  by  a  fibrous  cord 
to  the  distal  external  tuberosity  of  the  radius,  but  this  band  may  be  replaced  in 
part  or  entirely  by  bone. 

The  proximal  extremity  is  the  major  part  of  the  bone.  It  projects  upward 
and  somewhat  backward  behind  the  lower  end  of  the  humerus,  and  forms  a  lever 
arm  for  the  extensor  muscles  of  the  elbow.  The  internal  surface  is  concave  and 
smooth.  The  external  surface  is  convex  and  is  roughened  above.  The  anteriw 
border  bears  on  its  middle  a  pointed  projection,  the  processus  ancomeus  or 
"beak,"  which  overhangs  the  semilunar  notch  or  sigmoid  cavi^  (Incisura  semilu- 
naris).    The  latter  is  triangular  in  outline,  concave  from  above  downward,  and 
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articulates  with  the  humerua;  in  the  middle  of  its  lower  part  ia  an  extensive 
sjiiovial  fossa.  Just  below  the  notch  are  two  convex  facets  which  articulate  with 
those  on  the  posterior  aspect  of  the  proximal  end  of  the  radius.  The  posterior 
border  is  nearly  straight,  and  is  thick  and  rounded.  The  free  end  or  summit  is 
a  rough  tuberosity,  the  olecranon,  which  gives  attachment  to  the  triceps  brachii 
and  other  muscles. 

The  primitive  distal  extremity  has,  as  previously  stated,  fused  with  the  radius. 

Development. — The  ulna  ossifies  from  three  centers,  of  which  one  is  for  the 
main  part  of  the  bone,  one  for  the  olecranon,  and  one  for  the  distal  end.  The 
cartilaginous  embryonic  ulna  extends  the  entire 
length  of  the  forearm.  The  lower  part  of  the 
shaft  is  usually  reduced  to  a  small  fibrous  band 
or  may  disappear  entirely ;  in  some  cases  a  vari- 
able remnant  of  it  ossifies.  The  distal  extremity 
fuses  early  with  the  radius.  The  olecranon  unites 
with  the  rest  of  the  bone  at  three  to  three  and  a 
half  years.  A  medullary  canal  appears  to  occur 
constantly  in  the  adult — contrary  to  the  state- 
ments of  some  authors. 


THECAKPXJS 
The  carpus  of  the  horse  consists  of  seven  or 
eight  bones  (Ossa  carpi)  arranged  in  two  rows, 
proximal  or  antibracbial,  and  distal  or  metacar- 
pal. The  (abbreviated)  names  and  relative  posi- 
tions of  the  bones  of  the  left  carpus  as  seen  from 
in  front  are  indicated  below. 

Proximal  Row: 
Radial        Intermediate        Ulnar       Accessory 

Distal  Row: 
First  Second  Third  Fourth 

Thb  Radial  Carpal  Bonb 

The  radial  carpal  bone  (Os  carpi  radiale, 

scaphoid)  is  the  largest  bone  of  the  upper  row;  it 

is  somewhat  compressed  laterally,  and  is  clearly 

six-sided.    The  superior  or  prozinial  surface  is 

convex  in  front,  concave  behind,  and  articulates  pia.  ei.-SAunrAL  section  or  vrm 
with  the  inner  facet  on  the  distal  end  of  the  radius.  i'"*'^  o'  R'D't*  and  uln*  of  iioiue. 
The  inferior  or  distal  surface  is  also  convex  in  front  C"-  Medullary  cavity  of  uin». 

and  concave  behind;  it  articulates  with  the  second 

and  third  carpal  bones.  The  external  surface  l>ears  upper  and  lower  facets  on  its 
anterior  part  for  articulation  with  the  intermediate;  between  and  behind  these  it  is 
excavated  and  rough.  The  anterior  or  dorsal  surface  is  rough  and  slightly  convex. 
The  internal  surface  and  the  posterior  or  volar  surface  are  rough  and  tuberculate. 

Thb  Intbrmbdiate  Carpal  Bonb 
The  intermediate  carpal  bone  (Os  carpi  intermedium,  semilunar,  lunar)  is 
somewhat  wedge-shaped,  wider  in  front  than  behind.     The  superior  or  proximal 
smface  ia  Baddle.«haped,  and  articulates  with  the  middle  facet  on  the  distal  end  of 
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the  radius.  The  inferior  or  distal  surface  is  smaller,  convex  in  front,  concave  be- 
hind, and  articulates  with  the  third  and  fourth  carpal  bones.  The  internal  surface 
has  upper  and  lower  facets  for  articulation  with  the  radial  carpal,  and  between 
these  it  is  excavated  and  rough.  The  external  surface  is  similar  to  the  precedmg 
and  articulates  with  the  ulnar  carpal.  The  anterior  or  dorsal  surface  is  rough  and 
slightly  convex.     The  posterior  or  volar  surface  bears  a  tuberosity  on  its  lower  part. 

The  Ulnar  Carpal  Bonb 
The  ulnar  carpal  bone  (Os  carpi  ulnare,  cuneiform)  is  the  smallest  and  most 
irregular  bone  of  the  upper  row.  The  superior  or  proximal  surface  is  concave,  and 
fits  the  lower  part  of  the  outer  facet  on  the  distal  end  of  the  radius.  The  inferior 
or  distal  surface  is  oblique  and  undulating  for  articulation  with  the  fourth  carpal 
bone.  The  internal  surface  has  upper  and  lower  facets  for  articulation  with  the 
intermediate.  The  anterior  or  dorsal  and  external  surfaces  are  continuous,  convex, 
and  rough.  The  posterior  or  volar  surface  is  oblique,  and  bears  a  concave  facet 
for  articulation  with  the  accessory  carpal  bone;  below  this  is  a  tubercle. 
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Atlai  d,  Anat.  d.  Pferdea.) 

The  Accessory  Carpal  Bonb 
The  accessory  carpal  bone  (Os  carpi  accessorium,  pisiform)  is  situated  behind 
the  ulnar  carpal  bone  and  the  outer  part  of  the  distal  end  of  the  ulna.  It  is  discoid 
and  presents  for  description  two  surfaces  and  a  circumference.  The  internal 
surface  is  concave  and  forms  the  outer  wall  of  the  carpal  groove.  The  external 
surface  is  convex  and  rough;  a  smooth  groove  for  the  outer  tendon  of  the  flexor 
carpi  extemus  crosses  its  anterior  part  obliquely  downward  and  slightly  forward. 
The  anterior  border  bears  two  facets;  the  upper  one  is  concave  and  articulates  with 
the  back  of  the  outer  facet  on  the  distal  end  of  the  radius;  the  lower  one  is  convex 
and  articulates  with  the  ulnar  carpal  bone.  The  remainder  of  the  circumference  is 
rounded  and  rough. 

The  accessory  docs  not  directly  bear  wei|;ht,  and  may  be  regarded  as  a  sesamoid  bone 
interposed  in  the  course  of  the  t^Ddons  of  the  middle  and  external  flexors  of  the  carpua,  which 
it  enables  to  act  at  a  mechanical  advanlaee.  The  posterior  border  rumishcs  attachment  to 
''  carpal  ligament,  which  completes  tlie  carpal  canal  for  Ihe  flexors  of  the  digit. 
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Thh  First  Cmwm.  Bone 
The  fiist  carpal  bone  (Os  carpale  primum,  trapezium)  is  a  small  inconstant 
bone,  commonly  about  the  size  and  shape  of  a  pea,  which  is  situated  in  the  lower 
part  of  the  internal  lateral  ligament  behind  the  second  carpal  bone. 

This  bone  appears  to  be  absent  on  both  udes  in  about  half  of  the  cases;  in  a  good  m&ny 
subjects  it  is  present  on  one  aide  only.  In  size  it  varies  from  a  minute  nodule  to  a  discoid  mass 
10  to  12  DUD.  in  length.  In  exceptional  cases  it  articulates  with  both  the  second  carpal  and  the 
second  (inner)  metacarp^  bone,  in  other  cases  with  the  former  only,  but  in  the  majority  of 
specimens  no  articular  facet  is  present. 

The  Second  Gu^pal  Bone 
The  second  caipal  bone  (Os  carpale  secundum,  trapezoid)  is  the  smallest  con- 
stant bone  of  the  lower  row,  and  is  irregularly  hemispherical  in  shape.     The  su- 
perior or  proximal  surface  is  a  convex 
facet  which  is  continued  upon  the  pos- 
terior or  volar  surface  and  articulates 
with  the  posterior  part  of   the  radial 
carpal.     The  external  surface  faces  ob- 
liquely outward  and  forward,  and  bears 
three  facets  for  articulatioo  with  the 
third   carpal   bone.      The    anterior   or 
dorsal  and  the  internal  surface  bear  a 
tuberosity  to  which  the  lateral  ligament 
is  attached.     The   inferior   or   distal 
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>  ia  articular  and  consists  of  a  large  flattened  facet  for  the  inner  (second) 
metacarpal  bone,  and  a  small  one  for  the  large  (third)  metacarpal  bone.  Some 
apectmena  have  a  small  facet  on  the  lower  part  of  the  posterior  surface  which 
articulates  with  the  first  carpal  bone. 
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The  Third  Carpal  Bone 

The  third  carpal  bone  (Os  carpale  tertium,  os  magnum)  is  much  the  largest 
bone  of  the  lower  row,  forming  more  than  two-thirds  of  the  width  of  the  latter.  It 
is  flattened  from  above  downward,  and  is  twice  as  wide  in  front  as  behind.  The 
superior  or  proximal  surface  consists  of  two  facets  separated  by  an  antero-posterior 
ridge;  the  inner  facet  is  concave  and  articulates  with  the  radial  carpal;  the  outer 
facet — for  the  intermediate  carpal — is  concave  in  front  and  convex  behind,  where  it 
encroaches  on  the  posterior  surface.  The  inferior  or  distal  surface  is  slightly  un- 
dulating, and  articulates  almost  entirely  with  the  large  (third)  metacarpal  bone, 
but  it  usually  bears  a  small  oblique  facet  at  its  inner  side  for  the  inner  (second)  meta- 
carpal, and  there  is  commonly  a  non-articular  depression  externally.  The  internal 
surface  faces  backward  and  inward,  and  bears  three  facets  for  articulation  with 
the  second  carpal,  between  which  it  is  excavated  and  rough.  The  external  surface 
has  two  facets  for  articulation  with  the  fourth  carpal,  and  is  depressed  and  rough 
in  its  middle.  The  anterior  or  dorsal  surface  is  convex  and  is  crossed  by  a  rough 
transverse  ridge.  The  posterior  or  volar  surface  is  relatively  small,  and  is  rounded ; 
its  upper  part  is  encroached  upon  by  the  superior  articular  surface,  below  which 
it  is  rough. 

The  Fourth  Carpal  Bone 

The  fourth  carpal  bone  (Os  carpale  quartum,  unciform)  is  somewhat  wedge- 
shaped,  and  is  readily  distinguished  from  the  second  by  its  greater  size  and  its 
posterior  tubercle.  The  superior  or  proximal  surface  articulates  with  the  inter- 
mediate and  ulnar;  it  is  convex  and  curves  outward,  backward,  and  downward, 
encroaching  on  the  external  and  posterior  surfaces.  The  inferior  or  distal  surface 
bears  two  inner  facets  for  the  large  (third)  metacarpal  and  an  outer  one  for  the  ex- 
ternal (fourth)  metacarpal  bone.  The  internal  surface  has  two  or  three  facets  for 
articulation  with  the  third  carpal,  between  which  it  is  excavated  and  rough.  The 
anterior  or  dorsal  stuface  is  convex  and  rough.  The  external  surface  is  small, 
being  encroached  upon  by  the  superior  articular  surface.  The  posterior  or  volar 
surface  bears  a  tubercle  on  its  lower  part.* 

The  Carpus  as  a  Whole 

The  bones  of  the  carpus,  exclusive  of  the  accessory,  form  an  irregular  quadran- 
gular mass,  the  width  of  which  is  about  twice  the  height  or  the  antero-posterior 
diameter.  The  anterior  or  dorsal  surface  is  convex  from  side  to  side,  depressed 
along  the  line  of  junction  of  the  two  rows,  and  prominent  below.  The  posterior 
or  volar  surface  is  in  general  slightly  convex,  but  very  irregular.  It  forms  with  the 
accessory  the  carpal  groove  (Sulcus  carpi),  which  in  the  recent  state  is  rendered 
smooth  by  the  posterior  ligament;  it  is  converted  into  the  carpal  canal  (Canalis 
carpi)  for  the  flexor  tendons  by  the  transverse  carpal  ligament,  which  stretches 
across  from  the  accessory  bone  to  the  inner  side.  The  proximal  surface  is  widest  in- 
ternally and  is  elevated  in  front,  concave  behind;  it  is  entirely  articular  and  adapted 
to  the  carpal  articular  surface  of  the  radius.  The  distal  stuface  is  also  articular  and 
is  irregularly  faceted  in  adaptation  to  the  surfaces  of  the  metacarpal  Iwnes;  each 
of  the  lower  bones  usually  articulates  with  two  metacarpal  bones,  but  sometimes 
the  third  does  not  bear  on  the  inner  metacarpal  bone.  The  lateral  surfaces  are 
both  irregular  and  rough,  the  internal  one  being  the  wider.  With  the  exception  of 
the  accessory,  ulnar,  and  second,  each  bone  articulates  with  two  bones  of  the  other 
row. 

Development. — Each  ossifies  from  a  single  center. 

*  This  bone  is  probably  equivalent  tx)  the  fourth  and  fifth  carpals  of  forms  in  which  five 
carpal  elements  are  present  in  the  lower  row. 
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THE  METACARPUS 
Three  metacarpal  bones  (Ossa  metacarpalia)  are  present  in  the  horse.     Of 
these,  only  one,  the  third  or  large  metacarpal  bone,  is  fully  developed  and  carries  a 
di^t;  the  other  two,  the  second  and  fourth,  are  much  reduced,  and  are  commonly 
called  the  internal  and  external  small  metacarpal  or  "splint"  bones. 
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The  Larcb  Hbtacarpal  Bonh 
This  (Ob  metacarpale  tertium)  is  a  very  strong  long  bone,  placed  vertically 
between  the  carpus  above  and  the  first  phalanx  below.     It  consists  of  a  shaft  and 
two  extremities. 


88  THE  SKELETON  OF  THE  HORSE 

The  shaft  (Corpus)  is  semicylindrical,  and  presents  two  surfaces  and  two 
borders.  The  anterior  or  dorsal  surface  is  smooth,  convex  from  side  to  side,  and 
nearly  straight  in  its  length.  The  posterior  or  volar  surface  is  somewhat  convex 
from  side  to  side  and,  with  the  small  bones,  forms  a  wide  groove  which  lodges  the 
suspensory  ligament.  On  either  side  of  its  upper  two-thirds  it  is  roughened  for  the 
attachment  of  the  small  metacarpal  bones.  The  nutrient  foramen  occurs  at  the 
junction  of  the  upper  and  middle  thirds.  The  lower  third  is  wider  and  flattened. 
The  borders  are  rounded. 

The  proximal  extremity  (Basis)  bears  an  undulating  articular  surface  adapted 
to  the  lower  row  of  carpal  bones.  The  greater  part  supports  the  third  carpal  bone; 
the  oblique  outer  part,  separated  from  the  preceding  by  a  ridge,  articulates  with 
the  fourth,  and  a  small  facet  for  the  second  is  usually  found  at  the  postero-intemal 
angle.  On  either  side  is  a  notch  separating  two  small  facets  which  articulate  with 
the  proximal  ends  of  the  small  metacarpal  bones.  Toward  the  inner  side  of  the 
anterior  surface  is  the  metacarpal  tuberosity,  into  which  the  extensor  carpi  radialis 
is  inserted.  The  posterior  surface  is  roughened  for  the  attachment  of  the  sus- 
pensory ligament. 

The  distal  extremity  (Trochlea  s.  Capitulum)  presents  an  articular  surface 
for  the  first  phalanx  and  the  proximal  sesamoid  bones,  which  is  composed  of  two 
condyles,  separated  by  a  sagittal  ridge;  the  inner  condyle  is  slightly  the  larger. 
On  either  side  is  a  small  fossa,  surmounted  by  a  tubercle,  for  the  attachment  of  the 
lateral  ligaments  of  the  fetlock  joint. 


The  large  metacarpal  is  one  of  the  strongest  bones  in  the  skeleton.  The  compact  substance 
is  specially  tnick  in  front  and  internally.  The  medullarv  canal  extends  further  toward  the  ends 
than  in  most  of  the  long  bones  of  the  horse  and  there  is  little  spongy  bone. 


The  Small  Metacarpal  Bones 

These  are  situated  on  either  side  of  the  posterior  surface  of  the  large  metacarpal 
bone,  and  form  the  sides  of  the  metacarpal  groove.  Each  consists  of  a  shaft  and 
two  extremities. 

The  shaft  (Corpus)  is  three-sided  and  tapers  to  the  distal  end.  It  is  variably 
curved,  convex  toward  the  middle  line  of  the  limb.  The  anterior  surface  is  flattened 
and  is  rough,  except  in  its  lower  part;  it  is  attached  to  the  large  metacarpal  bone 
by  an  interosseous  ligament,  except  near  the  distal  end.  The  abaxial  surface  is 
smooth  and  rounded  from  side  to  side  above,  grooved  below.  The  axial  surface  is 
smooth  and  concave  from  edge  to  edge,  except  below,  where  it  forms  a  rounded 
edge. 

The  proximal  extremity  or  head  (Basis)  is  relatively  large.  In  the  case  of  the 
inner  bone  it  usually  bears  two  facets  above  which  support  the  second  and  third 
carpal  bones,  while  the  outer  bone  has  here  a  single  facet  for  articulation  with  the 
fourth  carpal  bone.  Each  has  also  two  facets  for  articulation  with  the  large  meta- 
carpal, and  is  elsewhere  roughened  for  the  attachment  of  ligaments  and  muscles. 
The  inner  bone  may  present  a  small  facet  behind  for  the  first  carpal  bone. 

The  distal  extremity  (Capitulum)  is  usually  a  small  nodule,  which  projects  to 
a  variable  extent  in  different  subjects,  and  is  easily  felt  in  the  living  animal.  It  is 
situated  two-thirds  to  three-fourths  of  the  way  down  the  region. 

The  small  metacarpal  bones  vary  much  in  length,  thickness,  and  curvature.  In  the  ma- 
jority of  cases  the  inner  bone  is  the  longer;  in  other  subjects  the  outer  one  is  the  longer  or  there 
IS  no  material  difference.  Sometimes  the  curvature  is  very  pronounced,  so  that  the  distal  end 
causes  a  decided  projection.    The  distal  end  is  very  variable  in  size  ana  may  be  a  mere  point. 

Development. — The  large  metacarpal  bone  ossifies  from  three  centers.  The 
proximal  extremity  unites  with  the  shaft  before  birth,  the  distal  extremity  toward 
the  middle  of  the  second  year.  The  small  metacarpal  bones  ossify  from  two  cen- 
ters, one  of  which  is  for  the  proximal  extremity.    Their  distal  ends  are  cartilaginous 
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at  birth.    Fusion  of  the  middle  part  of  the  shaft  with  the  large  metacarpal  bone  is 
common. 

THE  PHALANGES 
The  Fn«T  Phalanx 

The  first  phalanx  (Phalanx  prima)  ^  is  a  long  bone,  situated  between  the  large 
metacarpal  bone  above  and  the  second  phalanx  below.  It  is  directed  obliquely 
downward  and  forward,  forming  an  angle  of  50  to  55  degrees  with  the  horizontal 
plane  in  well-formed  limbs.     It  consists  of  a  shaft  and  two  extremities. 

The  shaft  (Corpus)  is  wider  and  much  thicker  above  than  below,  and  presents 
two  surfaces  and  two  borders.  The  anterior  or  dorsal  surface  is  convex  from  side 
to  side  and  smooth.  The  posterior  or  volar  surface  is  flattened,  and  bears  a  triangu- 
lar rough  area,  bounded  laterally  by  ridges  which  begin  at  the  tuberosities  above 
and  converge  below;  this  area  furnishes  attachment  to  the  inferior  sesamoidean 
ligaments.  The  borders,  internal  and  external,  are  rounded  and  have  a  rough  area 
or  a  tubercle  on  their  middle  parts. 

The  proximal  extremity  (Basis)  is  relatively  large.  It  bears  an  articular  sur- 
face adapted  to  the  distal  end  of  the  large  metacarpal  bone,  consisting  of  two  glen- 
oid cavities  separated  by  a  sagittal  groove;  the  inner  cavity  is  a  little  larger  than 
the  outer  one.  The  posterior  angles  are  formed  by  buttress-like  tuberosities  for 
ligamentous  attachment.  The  anterior  surface  has  a  slight  elevation  for  the  at- 
tachment of  the  lateral  extensor  tendon. 

The  distal  extremity  is  smaller,  especially  in  its  antero-posterior  diameter. 
It  presents  a  trochlea  for  articulation  with  the  second  phalanx,  consisting  of  a 
shallow  central  groove  and  two  lateral  convex  areas  or  condyles;  the  inner  area  is  a 
little  the  larger.  On  either  side,  just  above  the  margin  of  the  articular  surface,  is  a 
depression  surmounted  by  a  tubercle,  to  both  of  which  the  lateral  ligament  is  at- 
tached. Behind  the  tubercle  is  a  distinct  facet  to  which  the  superficial  flexor  ten- 
don is  attached. 

Development. — The  first  phalanx  ossifies  from  three  centers.  The  distal  end 
unites  with  the  shaft  before  birth,  the  proximal  end  early  in  the  first  year. 

The  first  phalanx  contains  a  small  medullary  canal  in  the  middle  of  the  shaft.  It  may  be 
remarked  that  the  bone  is  twisted  slightly;  when  placed  volar  surface  down  on  the  table,  it 
touches  the  latter  by  three  points  only,  the  proximal  tuberosities  and  the  internal  condyle. 

The  Sboond  Phalanx 

The  second  phalanx  (Phalanx  secimda)^  is  situated  between  the  first  and 
third  phalanges,  its  direction  corresponding  to  that  of  the  first  phalanx.  It  is 
flattened  from  before  backward,  and  its  width  is  greater  than  its  height.  It  may 
be  described  as  possessing  four  surfaces. 

The  upper  or  proximal  surface  presents  two  glenoid  cavities  separated  by  a 
low  ridge,  and  articulates  with  the  first  phalanx.  The  middle  of  the  anterior  border 
is  elevated  and  roughened  in  front  for  the  attachment  of  the  anterior  or  conmion 
extensor  tendon.  The  posterior  border  is  thick  and  overhanging;  in  the  fresh 
state  its  middle  part  is  covered  with  cartilage,  over  which  the  deep  flexor  tendon 
passes.  On  either  side  there  is  an  eminence,  to  which  the  lateral  ligament  and  the 
superficial  flexor  tendon  are  attached. 

The  inferior  or  distal  surface  is  trochlear,  and  articulates  with  the  third  phal- 
anx and  third  sesamoid  bone.  It  resembles  somewhat  the  trochlea  of  the  first 
phalanx,  but  is  more  extensive  and  encroaches  more  on  the  anterior  and  posterior 
surfaces. 

The  anterior  or  dorsal  surface  is  convex  from  side  to  side  and  smooth  in  its 

<  It  is  also  called  the  large  pastern  bone  or  os  suffraginis. 
'  This  bone  is  also  called  the  small  pastern  bone  or  os  corome. 
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middle;  on  its  lower  part  are  lateral  rough  depressions,  surmounted  by  tuberosities, 
to  both  of  which  ligaments  are  attached. 

The  posterior  or  volar  surface  is  smooth,  flattened,  and  slopes  obliquely  down- 
ward and  forward.  The  borders  which  separate  the  anterior  and  posterior  surfaces 
are  concave  from  above  downward,  rounded  from  before  backward. 

Development — The  second  phafanx  ossifies  like  the  first,  but  the  proximal 
end  unites  with  the  shaft  two  or  three  months  earlier. 
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The  Third  Phalanx 
The  ttiird  or  ungual  phfllnnT  (Phalanx  tertia)'   is  entirely  inclosed  by  the  hoof, 
to  which  it  conforms  in  a  general  way.     It  presents  for  examination  three  surfaces, 
three  borders,  and  two  angles  or  wings. 

The  articular  surface  (Facies  articularis)  faces  upward  and  backward,  and  is 
chiefly  adapted  to  the  distal  surface  of  the  second  phalanx,  but  a  narrow  flattened 
*rea  along  the  posterior  border  articulates  with  the  third  sesamoid.  The  an- 
'  This  bone  is  also  called  the  oe  pedis  or  coffin  bone. 
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tenor  or  coronary  border  forms  a  central  eminence,  the  extensor  (or  pjrramidal) 
process  (Processus  extensorius),  to  the  front  of  which  the  anterior  extensor  tendon 
is  attached.  On  either  side  is  a  depression  for  the  attachment  of  the  lateral  liga- 
ment. 

The  dorsal  or  wall  surface  (Facies  dorsalis)  slopes  downward  and  forward. 
The  angle  of  inclination  on  the  gromid  plane  is  about  45  to  50  degrees  in  front. 
Laterally  the  height  diminishes,  and  the  slope  becomes  steeper,  especially  on  the 
inner  side.  From  side  to  side  the  curvature  is  almost  semicircular.  The  surface 
is  rough  and  porous,  resembling  pumice  stone  somewhat.  It  is  perforated  by  nu- 
merous foramina  of  various  sizes;  a  series  of  larger  ones  is  situated  on  or  near  the 
lower  border.  On  either  side  the  dorsal  (or  preplantar)  groove  (Sulcus  dorsalis) 
passes  forward  from  the  wing  and  ends  at  one  of  the  larger  foramina.  In  the  fresh 
state  this  surface  is  covered  by  the  matrix  of  the  wall  of  the  hoof.  The  inferior  or 
distal  border  is  thin,  sharp,  and  irregularly  notched;  there  is  conmionly  a  wider 
notch  in  front. 

The  volar  or  inferior  surface  (Facies  volaris)  is  arched,  and  divided  into  two 
unequal  parts  by  a  curved  rough  line,  the  semilunar  crest  (Crista  semilunaris). 
The  larger  anterior  area  is  crescent-shaped,  concave,  and  comparatively  smooth; 
it  corresponds  to  the  sole  of  the  hoof,  and  may  be  termed  the  sole  surface.  The 
posterior  part  is  much  smaller,  and  is  semilunar;  it  is  related  to  the  deep  flexor 
tendon,  and  is  hence  called  the  flexor  or  tendon  surface  (Facies  flexoria).  It 
presents  a  central  prominent  rough  area,  on  either  side  of  which  is  the  volar  (or 
plantar)  foramen  (Foramen  volare),  to  which  the  volar  (or  plantar)  groove  (Sulcus 
volaris)  conducts  from  the  wing.  The  foramina  lead  into  the  semilunar  canal 
within  the  bone,  from  which  small  canals  lead  to  some  of  the  foramina  of  the  wall 
surface.  The  deep  flexor  tendon  is  inserted  into  the  semilunar  crest  and  the 
central  rough  area  behind  it. 

The  volar  grooves  and  foramina  transmit  the  terminations  of  the  digital  arteries  into  the 
semilunar  canal,  where  they  meet  and  form  a  terminal  arch,  from  which  branches  pass  through 
canals  in  the  bone  and  emerge  through  the  foramina  on  the  wall  surface. 

The  angles  or  wings  (Anguli)  are  prismatic  masses  which  project  backward  on 
either  side;  the  inner  one  is  usually  the  shorter.  Each  is  divided  into  upper  and 
lower  parts  by  a  notch,  or  is  perforated  by  a  foramen  which  leads  to  the  vascular 
groove  on  the  side  of  the  wall  surface.*  The  upper  border  carries  the  lateral  carti- 
lage. 

The  lateral  cartilages  (Cartilagines  ungulse)  are  rhomboid  curved  plates, 
which  surmount  the  wings  on  either  side.  They  are  relatively  large  and  extend 
above  the  margin  of  the  hoof  sufficiently  to  be  distinctly  palpable.  The  abaxial 
surface  is  convex,  the  axial  concave.  The  upper  border  is  convex  and  thin;  the 
lower  is  thicker  and  is  in  part  attached  to  the  wing.  The  anterior  end  is  attached 
by  ligament  to  the  side  of  the  second  phalanx.  The  posterior  end  curves  toward 
its  fellow  at  the  heel,  and  is  perforated  by  nmnerous  foramina  for  the  passage  of 
veins.    The  central  part  is  mainly  hyahne,  the  periphery  mainly  fibrous. 

It  will  be  no*^  that  the  size  and  form  of  the  wings  vary  much  in  different  specimens.  In 
the  new-bom  foal  the  wing  is  a  small,  pointed  projection.  Later  the  process  of  ossification 
invades  the  lower  part  of  the  cartilage  to  a  varying  extent.  In  some  cases  the  greater  part  of 
the  cartilage  is  ossified — a  condition  commonly  termed  "sidebone." 

Development. — The  ossification  of  the  terminal  phalanx  is  peculiar.  While 
the  proximal  articular  part  is  still  cartilaginous,  a  perichondria!  cap  of  bone  is 
formed  in  relation  to  the  hoof.    Later  the  process  extends  into  the  upper  part. 

Structure. — The  interior  of  this  bone  is  channeled  by  numerous  canals  for 

*  The  upper  and  lower  divisions  of  the  wing  are  sometimes  termed  the  basilar  and  retrossal 
proceflBOB  respectively. 
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vessels,  most  of  which  radiate  from  the  semilunar  canal  to  the  wall  surface;  these 
are  not  canals  for  nutrient  vessels  of  the  bone,  but  transmit  arteries  to  the  matrix 
of  the  hoof.  Thick  layers  of  compact  substance  are  found  at  the  articular  and 
flexor  surfaces  and  the  extensor  process,  i.  c,  at  the  points  of  greatest  pressure  and 
traction. 

THE  SESAMOID  BONES 

The  two  proximal  or  great  sesamoids  (Ossa  sesamoidea  phalangis  primse)  are 
situated  behind  the  distal  end  of  the  large  metacarpal  bone,  and  are  closely  at^ 
tached  to  the  first  phalanx  by  strong  Ugaments.  Each  has  the  form  of  a  three- 
sided  pyramid.  The  anterior  or  articular  surface  conforms  to  the  corresponding 
part  of  the  distal  end  of  the  large  metacarpal  bone.  The  posterior  or  flexor 
surface  is  flattened  and  oblique;  in  the  fresh  state  it  is  covered  by  a  layer  of  carti- 
lage which  also  fills  the  interval  between  the  opposed  borders  of  the  two  bones,  and 
forms  a  smooth  groove  for  the  deep  flexor  tendon.  The  abaxial  surface  is  concave, 
and  gives  attachment  to  part  of  the  suspensory  ligament;  it  is  separated  from  the 
posterior  surface  by  a  rough  everted  border.  The  base  faces  downward,  and 
furnishes  attachment  to  the  inferior  sesamoidean  Ugaments.  The  apex  is  directed 
upward  and  is  rounded. 

The  third  sesamoid  or  navicular  bone  (Os  sesamoideum  phalangis  tertise)  is 
shuttle-shaped,  and  is  situated  behind  the  junction  of  the  second  and  third  phal- 
anges.   Its  long  axis  is  transverse,  and  it  possesses  two  surfaces,  two  borders,  and 

two  extremities.  The  articular  stuface 
4  ..    ,  ^  (Facies  articularis)  faces  upward  and 

Articular  sur-        ;  j      .^  •  x       r  x     i 

face  for  second     forward;  it  Consists  of  a  central  emi- 

phalanx  nence,  flanked  by  concave  areas,  and 

Articular  »^M  thtrd^  articulates  with  the  distal  end  of  the 

^^""^^  DUtal  border       Second  phalanx.    The  flexor  or  tendon 

surface   (Facies  flexoria)   is  directed 
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Fia.    69.-TinmD   Sesamoid   om   Navicular   Bon c   or       downward   and   backward.      It   reSCm- 
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bles  the  articular  surface  m  form,  but 
is  more  extensive  and  not  so  smooth. 
In  the  fresh  state  it  is  coated  with  cartilage  and  the  deep  flexor  tendon  plays  over 
it.  The  proximal  border  (Margo  liber)  is  wide  and  grooved  in  its  middle,  narrower 
and  rounded  on  either  side.  The  distal  border  (Margo  ligamenti)  bears  in  front  a 
narrow  facet  for  articulation  with  the  third  phalanx.  Behind  this  is  a  groove,  which 
contains  a  number  of  relatively  large  foramina,  and  is  bounded  behind  by  a  promi- 
nent edge.  The  extremities  are  blunt-pointed. 
Development. — It  ossifies  from  a  single  center. 


The  Bones  of  the  Pelvic  Limb 

The  pelvic  girdle  consists  of  the  ossa  coxa?,  which  unite  ventrally  at  the  sym- 
physis pelvis,  and  articulate  with  the  sacrum  dorsally. 


OSOOXJE 

The  OS  coxsd  (or  os  innominatum)  forms  the  skeleton  of  the  hip  or  haunch,  and 
is  the  largest  of  the  flat  bones.  It  consists  primarily  of  three  parts,  the  ilium, 
ischium,  and  pubis,  which  meet  to  form  the  acetabulum,  a  large  cotyloid  cavity  for 
articulation  with  the  head  of  the  femur.  These  parts  are  fused  at  about  one  year 
of  age,  but  it  is  convenient  to  describe  them  separately. 


THE   ILIUM 


THE  ILIUM 

The  ilium  (Os  iiium)  is  the  largest  of  the  three  parts.  It  is  irregularly  triangu- 
lar and  presents  two  surfaces,  three  borders,  and  three  angles. 

The  gluteal  surface  (Fades  glutaa)  faces  upward,  backward,  and  outward.  It 
is  wide  and  concave  in  front,  narrower  and  convex  behind.  The  wide  part  is  crossed 
by  the  curved  gluteal  line  (Linea  glutaea),  which  extends  from  the  middle  of  the 
inner  border  toward  the  external  ai^le.  This  surface  gives  attachment  to  the 
middle  and  deep  gluteal  muscles. 

The  pelvic  suiface  (Facies  pelvina)  faces  in  the  opposite  direction;  it  is  convex, 
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and  consists  of  two  distinct  parts.  The  inner  triangular  part  (Pars  articularis) 
is  rougbened  for  ligamentous  attachment,  and  bears  an  irregular  facet,  the  auricu- 
lar suiface  (Facies  auricularis),  for  articulation  with  the  sacrum.  The  outer  quad- 
rilateral part  (Pars  iliaca)  is  in  general  smooth.  It  is  crossed  by  the  ilio-pectineal 
line  (Crista  iliopectinea),  which  begins  below  the  auricular  surface  and  is  continued 
on  the  shaft  of  the  bone  to  join  the  anterior  border  of  the  pubis.  The  line  is  inter- 
rupted by  furrows  for  the  iliaco-femoral  vessels,  and  below  these  it  bears  the  psoas 
tubercle  (Tuberculum  psoadicum),  which  gives  attachment  to  the  psoas  minor  mus- 
cle.    The  iliacus  muscle  is  attached  to  the  surface  external  to  the  iUo-pectineal  line. 


94  THE  SKELETON  OF  THE  HORSE 

The  anterior  border  or  crest  (Crista  iliaca)  is  concave,  thick,  and  rough. 

The  internal  border  is  deeply  concave;  its  middle  part  forms  the  lower  bound- 
ary of  the  great  sciatic  foramen,  and  it  is  continuous  behind  with  the  BUperto 
isdiiatic  spine. 

The  external  border  b  concave  and  in  great  part  rough.  Its  fore  part  is 
crossed  by  grooves  for  the  ilio-lumbar  vessels,  which  are  continued  on  the  pelvic 
surface.  The  nutrient  foramen  is  usually  situated  on  or  near  the  posterior  part  of 
this  border. 

The  internal  or  sacral  an^e  (Tuber  sacrale)  curves  upward  and  a  little  back- 
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ward  close  to  the  first  sacral  spine,  and  forms  here  the  highest  point  of  the  skeleton. 
It  is  somewhat  thickened  and  rough. 

The  ezteroal  or  cozal  angle  (Tuber  coxffi)  forms  the  basis  of  the  point  of  the 
hip.  It  is  a  lai^e  quadrangular  mass,  narrow  in  its  middle,  and  enlarged  at  either 
end,  where  it  bears  a  pair  of  tuberosities.     It  is  roughened  for  muscular  attachment. 

The  posterior  or  acetabular  angle  meets  the  other  two  bones  at  the  acetabu- 
lum, of  which  it  forms  about  two-fifths.  Its  prominent  upper  border  forms  part 
of  the  superior  iscbiatiG  spine,  which  is  roughened  externally,  smooth  intcnmlly. 
Two  depressions  above  and  in  front  of  the  acetabulum  give  attachment  to  the 
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tendons  of  origin  of  the  rectus  femoris  muscle.  This  angle  is  connected  with  the 
ala  or  wide  part  of  the  bone  by  a  constricted  part,  often  termed  the  shaft.  The 
latter  is  of  three-sided  prismatic  form.  Its  external  surface  is  convex  and  rough, 
and  gives  attachment  to  the  deep  gluteus  muscle.  Its  pelvic  surface  is  smooth  and 
is  grooved  for  the  obturator  vessels  and  nerves.  Its  ventral  surface  is  crossed  by 
vascular  grooves,  below  which  is  a  rough  area,  bounded  internally  by  the  psoas 
tubercle. 

THE  ISCHIUM 

The  ischium  (Os  ischii)  forms  the  posterior  part  of  the  ventral  wall  or  floor  of 
the  bony  pelvis.  It  slopes  a  little  downward  and  inward,  but  is  practically  hori- 
zontal in  the  longitudinal  direction.  It  is  irregularly  quadrilateral,  and  may  be 
described  as  having  two  surfaces,  four  borders,  and  four  angles. 

The  superior  or  pelvic  surface  (Facies  pelvina)  is  smooth  and  slightly  concave 
from  side  to  side. 

The  inferior  surface  (Facies  externa)  is  nearly  flat,  and  is  in  great  part  rough- 
ened for  the  attachment  of  the  adductor  muscles. 

The  anterior  border  forms  the  posterior  mar^n  of  the  obturator  foramen. 

The  posterior  border  is  thick  and  rough.  It  slopes  obliquely  inward  and  for- 
ward to  meet  the  border  of  the  other  side,  forming  with  it  the  ischial  arch  (Arcus 
ischiadicus). 

The  internal  border  meets  the  opposite  bone  at  the  symphysis. 

The  external  border  is  thick  and  roxmded,  but  concave  in  its  length;  it  forms 
the  lesser  sciatic  notch,  the  lower  boundary  of  the  lesser  sciatic  foramen. 

The  antero-intemal  angle  or  symphyseal  branch  (Ramus  symphyseos)  meets 
the  pubis,  with  which  it  forms  the  inner  boundary  of  the  obturator  foramen. 

The  antero-extemal  angle  or  acetabular  branch  joins  the  other  two  bones  at 
the  acetabulum,  of  which  it  forms  more  than  half.  Superiorly  it  bears  part  of  the 
superior  ischiatic  spine  (Spina  ischiadica),  and  internally  it  is  grooved  for  the  ob- 
turator vessels. 

The  postero-extemal  angle  is  a  thick  three-sided  mass,  the  tuber  ischii  (Tuber 
ischiadicum) ;  its  lower  border  is  the  inferior  ischiatic  spine,  to  which  the  biceps 
femoris  and  semitendinosus  muscles  are  attached. 


THE  PUBIS 

The  pubis  (Os  pubis)  is  the  smallest  of  the  three  parts  of  the  os  cox®.  It 
forms  the  anterior  part  of  the  pelvic  floor,  and  may  be  described  as  having  two 
surfaces,  three  borders,  and  three  angles. 

The  superior  or  pelvic  surface  (Facies  pelvina)  is  convex  in  the  young  subject 
and  the  stallion,  concave  and  smooth  in  the  mare  and  usually  in  the  gelding  also.- 
The  urinary  bladder  rests  on  it. 

The  inferior  or  ventral  surface  (Facies  externa)  is  convex,  and  in  great  part 
rough  for  muscular  attachment.  Near  the  anterior  border  it  is  crossed  by  the 
subpubic  groove,  the  inner  part  of  which  is  occupied  by  a  large  vein,  the  outer  part 
by  the  pubo-femoral  ligament. 

The  anterior  border  is  thin  in  its  inner  part  (except  in  the  young  subject  and 
the  stallion),  forming  the  pecten  ossis  pubis.  Externally  it  bears  the  rough  ilio- 
pectineal  eminence  (Eminentia  iliopectinea),  beyond  which  it  is  continuous  with 
the  ilio-pectineal  line. 

The  internal  border  joins  the  opposite  bone  at  the  symphysis  pubis. 

The  posterior  border  forms  the  anterior  margin  of  the  obturator  foramen,  and 
is  marked  externally  by  the  obturator  groove. 

The  internal  angle  meets  its  fellow  at  the  anterior  end  of  the  sjonphysis.    This 
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part  is  very  thick  in  the  young  subject  and  the  stallion,  but  in  the  mare,  and  usually 
in  the  gelding  also,  it  l>ecome8  thin  with  advancing  age. 

The  external  or  acetabular  angle  joins  the  ilium  and  ischium  at  the  acetabu- 
lum. 

The  posterior  angle  joins  the  ischium,  with  which  it  forms  the  inner  boundary 
of  the  obturator  foramen. 

The  pubis  may  conveniently  be  r^arded  as  consisting  of  two  branches  which 
meet  at  a  right  angle;  these  are  termed  the  transverse  or  acetabular  branch 
(Ramus  acetabularis)  and  the  lon^tudJnal  or  symphyseal  branch  (Ramus  sym- 
physeos). 

The  acetabulum  is  a  cotyloid  cavity  which  lodges  the  head  of  the  femur.  It 
faces  downward  and  outward,  and  consists  of  an  articular  and  a  non-articular  part. 
The  articular  part  (Facies  lunata)  is  crescentic,  and  is  cut  into  internally  by  the 
non-articular  part,  which  lies  at  a  lower  level,  and  is  termed  the  acetabular  fossa 
(Fossa  acetabuU).  The  inner  part  of  the  rim  is  correspondingly  cut  into  by  the 
acetabular  notch  (Incisura  acetabuli),  which  is  converted  into  a  foramen  by  the 
transverse  ligament  in  the  fresh  state,  and  transmits  the  pubo-femoral  and  round 
ligaments  to  the  head  of  the  femur. 

The  obturator  foramen  (Foramen  obturatum)  is  situated  between  the  pubis 
and  bchium.  It  is  oval  in  outUne,  the 
longer  axis  beii^  directed  forward  and 
outward.  Ita  margin  is  grooved  antero- 
extemally  for  the  obturator  nerve  and 
vessels. 

Development — Each  division  of  the  os 
cox£e  ossifies  from  one  chief  center.  The 
center  for  the  ilium  appears  first  near  the 
acetabulum,  followed  quickly  by  one  for 
the  ischium,  and  a  little  later  by  the 
pubic  center.  Secondary  centers  appear 
for  the  crest  and  external  angle  of  the 
ilium,  the  tuber  and  posterior  border  of 
the  ischiimi,  and  the  acetabular  part  of 
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^  the  pubis.  The  pubis  and  ischium  are 
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The  acetabular  part  of  the  pubu  oeeifiea  from  a  separate  center.  It  ia  moet  diHtioct  in  the 
embryo  at  three  months,  and  is  often  called  the  ob  acetabuli.  Martin  says  that  the  ilium  has  ft 
center  for  the  acetabular  part,  one  for  the  shaft  and  wing,  and  a  third  for  the  crest.  He  also 
states  that  there  is  a  special  center  for  the  acetabular  part  of  the  ischium,  and  a  transitory  nucleus 
in  the  symphyseal  part  of  the  pubis. 

THE  PELVIS 

The  bony  pelvis  is  composed  of  the  ossa  coxarum,  the  sacrum,  and  the  first 
three  coccygeal  vertebrte.  The  dorsal  wall  or  roof  is  formed  by  the  sacrum  and 
first  three  coccygeal  vertebrae,  and  the  ventral  wall  or  floor  by  the  pubic  and  ischial 
bones.  The  lateral  walls  are  formed  by  the  ilia  and  the  acetabular  part  of  the 
ischia.  The  defect  in  the  skeleton  here  is  supplied  in  the  fresh  state  by  the  sacro- 
sciatic  ligaments  and  semimembranosus  muscles. 

The  anterior  aperture  or  inlet  (Apertura  pelvis  cranialis)  is  bounded  by  the 
terminal  line  (Linea  terminalis)  or  brim,  composed  of  the  base  of  the  sacrum  dor- 
sally,  the  ilio-pectineal  lines  laterally,  and  the  anterior  Ixirder  of  the  pubis  ventraliy. 
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It  is  almost  circular  in  the  mare,  semi-elliptical  in  the  stallion,  and  faces  ob- 
liquely downward  and  forward.  It  has  two  principal  diameters.  Of  these,  the 
conjugate  or  sacro-pubic  diameter  (Conjugata)  is  measured  from  the  sacral  prom- 
ontory to  the  anterior  end  of  the  symphysis.  The  transverse  diameter  (Diameter 
transversa)  is  measured  at  the  greatest  width,  i.  e.,  just  above  the  psoas  tubercle. 

The  posterior  aperture  or  outlet  (Apertura  pelvis  caudalis)  is  much  smaller 
and  is  very  incomplete  in  the  skeleton.  It  is  bounded  above  by  the  third  coccygeal 
vertebra  and  below  by  the  ischial  arch;  in  the  fresh  state  it  is  completed  laterally 
by  the  sacro-sciatic  ligament  and  the  semimembranosus  muscle. 

The  axis  of  the  pelvis  is  an  imaginary  line  drawn  through  the  centers  of  the 
inlet,  cavity,  and  outlet. 

Sexual  Differences. — Marked  differences  exist  in  the  size  and  form  of  the  pel- 
vis in  the  two  sexes.  The  average  conjugate  diameter  is  about  93^  inches  (ca.  23  to 
24  cm.)  in  the  mare,  7}/^  inches  (ca.  18  to  20  cm.)  in  the  stallion.  The  transverse 
diameter  of  the  inlet  averages  about  9  inches  (ca.  22  to  23  cm.)  in  the  mare,  and  8 
inches  (ca.  20  cm.)  in  the  stallion.  The  obliquity  of  the  inlet  is  greater  in  the  female; 
the  difference  is  indicated  by  the  fact  that  a  vertical  plane  from  the  pecten  cuts 
the  fourth  sacral  segment  in  the  female,  the  second  in  the  male.  The  outlet  is 
also  larger  in  the  mare,  the  ischial  arch  being  about  one-third  wider  than  in  the 
stallion.  The  cavity  is  much  more  roomy  in  the  female;  the  transverse  diameter 
between  the  middles  of  the  superior  ischiatic  spines  is  about  8  inches  (20  cm.) 
in  the  mare,  6  inches  (15  cm.)  in  the  stallion.  The  pubic  part  of  the  floor  in  the 
female  is  concave  and  lies  considerably  lower  than  the  ischiatic  part,  which  is  wide 
and  relatively  flat.  In  the  stallion  the  pubis  is  very  thick  centrally,  and  this  part 
of  the  floor  is  convex,  while  the  ischial  part  is  relatively  narrow,  and  is  concave  from 
aide  to  side.  The  obturator  foramina  are  correspondingly  larger  in  the  female. 
The  ilium  is  shorter,  and  the  greater  sciatic  notch  deeper  and  narrower  in 
the  male.  The  pelvis  of  the  gelding,  when  castration  has  been  performed  early, 
resembles  that  of  the  mare;  otherwise  the  male  characters  appear  to  be  retained 
to  a  large  degree. 


THE  FEMUR 

The  femur  or  thigh  bone  (Os  femoris)  is  the  largest  and  most  massive  of  the 
long  bones.  It  extends  obliquely  downward  and  forward,  articulating  with  the 
acetabulum  above  and  the  tibia  and  patella  below.  It  presents  for  examination  a 
fihaft  and  two  extremities. 

The  shaft  or  body  (Corpus  femoris)  is  in  general  cylindrical,  but  flattened 
behind,  and  larger  above  than  below.  The  anterior  and  lateral  surfaces  are  con- 
tinuous and  strongly  convex  from  side  to  side;  there  is  often  a  central  vertical 
rough  line  on  the  proximal  part,  but  otherwise  these  surfaces  are  smooth.  They 
are  covered  by  the  quadriceps  femoris  muscle.  The  posterior  surface  is  wide,  flat, 
and  smooth  in  its  proximal  fourth.  Below  this  part  there  is  a  rough  elevation 
externally  for  the  attachment  of  the  femoral  tendon  of  the  biceps  femoris,  and  a 
rough  line  internally  to  which  the  quadratus  femoris  is  attached.  The  middle 
third  is  narrower,  and  is  rough  for  the  attachment  of  the  adductor  muscle.  Just 
below  this  area  an  oblique  groove  crosses  the  surface,  indicating  the  position  of  the 
femoral  vessels.  The  internal  border  bears  on  its  proximal  part  the  internal 
trochanter  or  trochanter  minor,  a  thick  rough  ridge,  to  which  the  ilio-psoas  muscle 
is  attached.  From  this  a  rough  line  curves  up  to  the  front  of  the  neck  and  indicates 
the  limit  of  the  attachment  of  the  vastus  intemus  muscle.  A  narrow  rough  area 
about  the  middle  gives  attachment  to  the  pectineus  muscle,  and  the  nutrient 
foramen  is  usually  found  just  in  front  of  this  mark.  The  supracondyloid  crest  is 
situated  below  the  groove  for  the  femoral  vessels,  and  gives  origin  to  the  inner  head 
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of  the  gastrocnemius.  The  external  border  is  prominent  in  its  upper  part,  and 
bears  at  the  junction  of  its  proximal  and  middle  thirds  the  external  or  third  tro- 
chanter (Trochanter  tertius);  this  process  is  curved  forward,  and  furnishes  in- 
sertion to  the  tendon  of  the  superficiai  gluteus  muscle.  At  the  lower  part  is  found 
the  supracondyloid  or  plantar  fossa  (Fossa  plantaris),  in  which  the  superficial 
flexor  arises;  it  is  bounded  externally  by  a  thick 
rough  margin,  to  which  the  outer  head  of  the  gastroc- 
nemius muscle  is  attached. 

The  proximal  extremity  (Extremitas  proximalis) 
is  large  and  consists  of  the  head,  neck,  and  great  tro- 
chanter. The  head  (Caput  femoris)  is  placed  at  the 
inner  side  and  is  directed  inward,  upward,  and  some- 
what, forward.  It  is  approximately  hemispherical 
and  articulates  with  the  acetabulum.  It  is  cut  into 
internally  by  a  deep  notch,  the  fovea  capitis,  in  which 
the  pubo-femora!  and  round  ligaments  are  attached. 
The  articular  surface  is  surrounded  by  a  distinct  mar- 
^n.  The  neck  (Collum  femoris)  is  most  distinct  in 
front  and  internally.  The  great  trochanter  (Tro- 
chanter major)  is  situated  externally;  it  presents 
three  features.  The  anterior  part  or  convexity  is 
littuated  opposite  to  the  head  and  rises  little  above 
the  level  of  the  latter;  it  gives  attachment  to  the 
deep  gluteus  muscle,  and  in  the  fresh  state  its  outer 
(Surface  is  coated  with  cartilage,  over  which  a  tendon 
of  the  middle  gluteus  passes,  to  be  inserted  into  the 
crest,  which  is  placed  below  and  behind  the  convex- 
ity. The  posterior  part  or  summit  is  separated  from 
the  convexity  by  a  notch;  it  is  situated  behind  the 
plane  of  the  head  and  rises  to  a  much  greater  height. 
It  furnishes  insertion  to  part  of  the  middle  gluteus 
muscle.  Its  posterior  border  is  continued  downward 
as  the  trochanteric  ridge,  which  forms  the  outer  wall 
of  the  trochanteric  fossa.  A  number  of  foramina  are 
found  in  the  concave  area  internal  to  the  con- 
vexity. 

The  distal  extremity  (Extremitas  distalis)  is 
large  in  both  directions  and  comprises  the  trochlea 
in  front  and  two  condyles  behind.  The  trochlea 
consists  of  two  ridges  separated  by  a  groove,  and 
forms  an   extensive  surface  (Facies  patellaris)   for 

articulation  with  the  patella.  It  is  very  unsym-  fig.  m.— Fbontal  stmoN  of  Left 
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temal  one,  and  the  two  converge  below.     The  con-     duiiary  cavity iBtrftversei  for ih»  most 
dyles,  internal  and    external   (Condylus   medialis,     p"*  ^y  fine  bony  trabwub-. 
lateralis),  are  separated  by  the  deep  iutercondyloid 

fossa  (Fossa  intcrcondyloidca),  and  articulate  with  the  condyles  of  the  tibia  and  the 
semilunar  cartilages  of  the  stifle  joint.  A  ridge  connects  each  condyle  with  the  lower 
part  of  the  corresponding  lip  of  the  trochlea.  The  intercondyloid  fossa  lodges  the 
spineof  the  tibia  and  the  crucial  ligamentsof  the  stifle  joint,  which  are  attached  here. 

The  rondyles  are  obliquely  placed,  wilh  their  Iotir  axes  diroclpd  downward,  forwani,  and 
inward.  The  articular  surface  of  the  external  condyle  is  more  slronftly  convex  from  side  to  siile 
than  that  of  the  inner  one.  and  the  ridge  which  connects  it  with  the  trochlea  is  much  narrower. 
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The  internal  epicondyle  (Epicondylus  medialis)  is  a  rounded  prominence  on 
the  interaal  surface  of  the  internal  condyle,  to  which  the  internal  lateral  ligament 
and  the  adductor  muscle  are  attached.  The  corresponding  external  epicond^e 
(Epicondylus  lateralis)  is  less  distinct;  it  presents  a  mark  where  the  lateral  liga- 
ment is  attached,  below  and  behind  which  there  is  a  depression  (Fossa  musculi 
poplitei)  in  which  the  popliteus  muscle  arises.  Between  the  external  condyle  and 
trochlea  is  the  extensor  fossa  (Fossa  extensoria),  in  which  the  tendon  of  origin  of 
the  anterior  extensor  and  peroneus  tertius  is  attached. 

Development.^ — The  shaft  and  the  distal  end  each  ossify  from  one  center,  but 
the  proximal  end  has  two  centers,  one  of  which  is  for  the  great  trochanter.  The 
edge  of  the  external  trochanter  also  has  a  separate  center.  The  proximal  end  fuses 
with  the  shaft  at  three  to  three  and  a  half  years,  the  distal  at  about  three  and  a 
half  years. 


Inlemid  epicondyle 
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THE  TIBIA 

The  tibia  is  a  long  bone  which  extends  obliquely  downward  and  backward 
from  the  stifle  to  the  hock.  It  articulates  above  with  the  femur,  below  with  the 
tarsus,  and  externally  with  the  fibula.     It  possesses  a  shaft  and  two  extremities. 

The  shaft  or  body  (Corpus  tibiie),  large  and  three-sided  above,  becomes  smaller 
and  flattened  in  the  sagittal  direction  below,  but  widens  a  little  at  the  distal  end. 
It  presents  for  notice  three  surfaces  and  three  borders.  The  internal  surface 
(Facies  medialis)  is  broad  above,  where  it  furnishes  insertion  to  the  internal  lateral 
ligament  and  the  sartorius  and  gracilis  muscles;  below  this  it  is  convex  and  sub- 
cutaneous. The  external  surface  (Facies  lateralis)  is  smooth  and  somewhat  spiral. 
It  is  wide  and  concave  in  its  upper  part,  below  which  it  becomes  narrower  and 
slightly  convex,  and  winds  gradually  to  the  front  of  the  bone;  near  the  distal  end 
it  widens  a  little,  becomes  flat,  and  faces  forward.  The  posterior  surface  (Facies 
posterior)  is  flattened,  and  is  divided  into  two  parts  by  the  rough  popliteal  line, 
which  runs  obliquely  from  the  upper  part  of  the  external  border  to  the  middle  of 
the  internal  border.  The  triangular  area  above  the  lino  is  occupied  by  the  popliteus 
muscle,  while  the  area  below  is  marked  by  rough  lines  (Linese  musculares)  to  which 
the  deep  flexor  muscle  of  the  digit  is  attached;  the  lines  fade  out  below,  where  the 
surface  is  smooth  and  flat.  The  nutrient  foramen  is  situated  on  or  near  the 
popliteal  line.  The  anterior  border  is  very  prominent  in  its  upper  third,  forming 
the  tibial  crest  (Crista  tibis);  below  it  is  reduced  to  a  rough  line,  which  ends  at  a 
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small  elevation  near  the  distal  end  of  the  bone.  The  internal  border  (Margo  medi- 
alis)  is  rounded  in  its  upper  half,  to  which  the  popliteus  muscle  is  attached,  and  a 
tubercle  is  found  on  this  part.  The  lower  part  is  a  rough  line  on  well-marked  bones. 
The  external  border  (Crista  interossea)  is  concave  in  its  upper  part  apd  concurs 
with  the  iibula  in  the  formation  of  the  interosseous  space  of  the  leg;  a  smooth  im- 
pression indicates  the  course  of  the  anterior  tibial  vessels  through  the  space  to  the 
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front  of  the  leg.     Lower  down  the  border  divides  and  incloses  a  narrow  triangular 
surface. 

The  pnmmal  extremis  (Extremitas  proximalis)  is  large  am)  three-sided.  It 
bears  two  lateral  eminences,  the  internal  and  external  condyles  (Condylus  medialis, 
lateralis).  Each  presents  a  somewhat  saddle-shaped  surface  for  articulation  with 
tbe  condyle  of  the  femur  and  the  semilunar  cartilage.  The  spine  or  intercondy- 
loid  eminence  (Eminentia  intercondyloidea)  is  the  centra!  prominence,  upon  which 
the  articular  surfaces  are  continued;   it  consists  of  a  high  inner  part  and  a  lower 
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The  distal  extremify  (Elxtremitas  distalis)  is  much  smaller  than  the  proximal; 
it  is  quadrangular  in  form  and  larger  internally  than  externally.  It  presents  an 
articular  surface  (Cochlea  tibite),  which  is  adapted  to  the  trochlea  of  the  tibial 
tarsal  bone  (astragalus),  and  consists  of  two  grooves  separated  by  a  ridge.  The 
ridge  and  grooves  are  directed  obliquely  forward  and  outward,  and  are  bounded 
laterally  by  the  malleoli,  to  which  the  lateral  ligaments  of  the  hock  joint  are  at- 
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tached.  The  intenial  malleolus  (Malleolus  tibialis)  is  the  more  prominent  of  the 
two,  and  forms  the  anterior  boundary  of  a  KTOOve  for  the  tendon  of  the  inner 
head  of  the  flexor  perforans.  The  external  malleolus  (^[alleulus  fibularis)  is 
broader,  and  is  marked  by  a  vertical  groove  for  the  passage  of  the  lateral  extensor 
tendon. 

Development. — The  tibia  has  the  usual  three  chief  renters  of  ossification  and 
8Upplemcntar>'  ones  for  the  tuberosity  and  the  external  malleolus.     The  latter  is 
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really  the  distal  end  of  the  fibula;  it  is  a  separate  piece  at  birth,  and  the  line  of 
union  is  commonly  quite  evident  in  the  adult  in  the  external  articular  groove.  The 
proximal  end  unites  with  the  shaft  at  about  three  and  a  half  years,  and  the  distal 
end  at  about  two  years  of  age. 


THE  FIBULA 

The  fibula  of  the  horse  is  a  much  reduced  long  bone,  situated  along  the  outer 
side  of  the  tibia. 

The  shaft  or  body  (Corpus  fibulie)  is  a  slender  rod  which  forms  the  outer  bound- 
ary of  the  interosseous  space;  it  usually  terminates  below  in  a  pointed  end  about 
one-half  to  two-thirds  of  the  way  down  the  external  border  of  the  tibia. 

Tlie  proximal  extremity  or  head  (Capitulum  fibula;)  is  relatively  large,  and  ia 
fiattene<i  transversely.  Its  internal  surface  presents  a  narrow  area  along  the  upper 
border  for  articulation  with  the  tibia.  The  external  siu^ace  is  rough  and  gives 
attachment  to  the  external  lateral  ligament  of  the  stifle  joint.  It  has  rounded 
anterior  and  posterior  borders. 
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The  distal  extremity  ia  fused  with  the  tibia,  constituting  the  external  malleolus. 

Development. — This  resembles  that  of  the  ulna.  The  embryonic  cartilaginous 
fibula  extends  the  entire  length  of  the  leg,  but  does  not  articulate  with  the  femur. 
The  lower  part  of  the  shaft  is  usually  reduccil  to  a  fibrous  band.  Three  centers  of 
ossification  appear,  one  each  for  the  shaft  and  the  extremities.  The  distal  end 
unites  early  with  the  tibia,  forming  the  external  malleolus. 


THE  PATELLA 

The  patella  is  a  large  sesamoid  bone  which  articulates  with  the  trochlea  of 
the  femur.  It  presents  for  description  two  surfaces,  two  borders,  a  base,  and  an 
apex. 

The  anterior  or  free  surface  (Facies  libera)  is  irregularly  quadrilateral,  convex, 
and  rough  for  muscular  and  ligamentous  attachment. 

The  posterior  or  articular  surface  is  smaller  an<l  is  triangular  in  outline.  It 
presents  a  vertical  rounded  ridgf,  which  corresponds  to  the  groove  on  the  trochlea 
of  the  femur,  and  separates  two  concave  areas.     Of  the  latter,  the  inner  cavity  is 
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much  the  latter,  and  is  not  very  well  adapted  to  the  inner  lip  of  the  trochlea;  in 
the  fresh  state,  however,  it  is  completed  and  rendered  more  coi^uent  by  the 
curved  accessory  fibro-cartilitge. 

The  lateral  borders  converge  to  the  apex  below,  and 
each  forms  a  prominence  or  angle  at  the  base.  The  inner 
angle  and  the  adjacent  part  of  the  border  give  attach- 
ment to  the  libro-cartilage  of  the  patella,  which  increases 
the  articular  surface.  The  external  border  is  rounded 
and  its  angle  is  less  prominent. 

The  base  (Basis  patella)  faces  upward  and  back- 
ward, and  is  convex  transversely,  concave  from  before 
backward. 

The  apex  forms  a  blunt  point  directed  downward. 

Development. — The  patella  develops  as  a  sesamoid 
bone  from  a  single  center  in  a  cartilaginous  deposit  in 
the  tendon  of  the  quadriceps  femoris  muscle. 


THE  TARStJS 
The  tarsus  or  hock  of  the  horse  usually  comprises 
six  short  bones  (Ossa  tarsi),  but  exceptionally  seven  are 
present. 

The  Tibial  Taksal  Bone 

The  tibial  tarsal  ixtne  (Os  tarsi  tibiale,  astragalus, 
or  talus)  13  the  inner  bone  of  the  proximal  row.  It  is 
extremely  irregular  in  form,  but  may  bo  considered  as 
offering  six  surfaces  for  description. 

The  superior  and  the  anterior  or  dorsal  surface  are 
continuous,  and  form  a  trochlea  for  articulation  with  the 
distal  end  of  the  tibia.  The  trochlea  consists  of  two 
oblique  ridges  with  a  deep  groove  between  them,  which 
curve  spirally  forward,  downward,  and  outward.  There 
is  usually  a  shallow  synovial  fossa  in  the  groove.  The 
inferior  surface  is  convex  from  before  backwani,  and 
most  of  it  articulates  with  the  central  tarsal;  externally  ant™ic.b  Virw. 

it  has  an  oblique  facet  for  the  fourth  tarsal,  and  a  non- 
articular  groove  cuts  into  the  surface  to  its  middle.     The  posterior  or  plantar 
surface  is  oblique  and  extremely  irregular;   it  presents  four  facets  for  articulation 
with  the  fibular  tarsal  bone;  the  facets  are  separated  by  rough  excavated  areas,  and 
the  lai^est  fossa   (Sulcus  tali)   forms  with  a  corresponding  one  on  the  fibular 
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tarsal  a  cavity  termed  the  sinus  tarsi.     The  Internal  surface  bears  on  its  lower  part 
a  large  tuberosity,  and  on  its  upper  part  a  small  one  for  the  attachment  of  the 
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internal  lateral  ligament.     The  external  surface  is  smaller  than  the  internal,  and 
is  marked  by  a  wide  rough  fossa  in  which  the  external  ligament  is  attached. 

Thb  FmuLAR  Tarsal  Bone 
The  fibular  tarsal  bone  (Os  tarsi  fibulare,  calcaneum,  os  calcis)  is  the  largest 
bone  of  the  hock.     It  is  elongated,  flattened  from  side  to  side,  and  forms  a  lever 
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for  the  muscles  which  extend  the  hock  joint.     It  consists  of  a  body  and  an  inner 
process,  the  sustentaculum  tali. 

The  body  (Corpus  calcanei)  is  enlarged  at  its  proximal  end  to  form  the  tuber 
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calcis  or  "point  of  the  hock."  The  jwsterior  part  of  this  eminence  gives  attach- 
ment to  the  tendon  of  the  gastrocnemius,  while  in  front  and  laterally  it  furnishes 
insertion  Ui  tendons  of  the  flexor  perforatus,  biceps,  and  semitendinosus  muscles. 
The  inferior  extremity  be^rs  a  concave  facet  for  articulation  with  the  fourth  tarsal 
bone.  Tho  internal  surface  ha.'^  on  its  lower  part  a  strong  process,  the  sustentacu- 
lum tali,  which  pr()jectH  inward.     The  process  has  a  large,  oval,  slightly  concave 
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facet  in  front  for  articulation  with  the  tibial  tarsal,  and  sometimes  a  small  articular 
surface  below  for  the  central  tarsal  bone.  Its  plantar  surface  forms  with  the  smooth 
inner  surface  of  the  body  a  groove  for  the  deep  flexor  tendon  (Sulcus  musculi  flexoris 
hallucis  longi).  Its  inner  surface  has  a  prominence  on  the  lower  part  for  the  at- 
tachment of  the  lateral  ligament.  The  external  surface  of  the  body  is  flattened, 
except  below,  where  there  is  a  rough  prominence  for  the  attachment  of  the  lateral 
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ligament.  The  anterior  or  dorsal  border  is  concave  in  its  length,  smooth  and 
rounded  in  its  upper  part.  About  its  middle  is  a  blunt-pointed  projection  (Pro- 
cessus cochlearis)  which  bears  facets  on  its  inner  and  lower  surfaces  for  articulation 
with  the  tibial  tarsal  bone,  and  is  roughened  outwardly  for  ligamentous  attachment. 
Below  this  are  two  facets  for  the  tibial  tarsal,  and  an  extensive  rough  fossa  which 
i  in  the  formation  of  the  sinus  tarsi.     The  posterior  or  plantar  border  is 
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Straight  and  thick,  and  widens  a  little  at  either  end;  it  is  rough,  and  gives  attach- 
ment to  the  long  plantar  ligament. 

The  Central  Tarsal  Bone 
The  central  tarsal  bone  (Os  tarsi  centralc,  scaphoid,  or  navicular)  is  irregularly 
quadrilateral,  and  is  situated  between  the  tibial  tarsal  above  and  the  third  tarsal 
1m?1«)W.     It  is  flattened  from  above  downward,  and  may  Iw  dest  ribetl  as  having  two 
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surfaces  and  four  borders.  The  superior  surface  is  concave  from  before  backward, 
and  almost  all  of  it  articulates  with  the  tibial  tarsal;  a  non-articular  depression 
cuts  into  its  outer  part,  and  sometimes  there  is  a  facet  for  the  fibular  tarsal  bone  on 
the  posterior  angle.  The  inferior  surface  is  convex,  and  is  crossed  by  a  non-articu- 
lar groove,  which  separates  facets  for  articulation  with  the  third  and  the  first  and 
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second  (fused)  tarsals.  The  anterior  or  dorsal  border  and  the  internal  border 
are  contiimous,  convex,  and  rough.  Tho  posterior  or  plantar  border  bears  two  prom- 
inences, separated  by  a  notch.  Tho  external  border  is  oblique,  and  bears  anterior 
and  posterior  faccta  for  articulation  with  the  fourth  tarsal,  between  which  it  is  ex- 
cavated and  rough. 
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First  and  Second  Tarsal  Bones 

The  first  and  second  tarsal  bones  (Os  tarsale  primum  et  secundum,  cuneiform 
parvum)  are  usually  fused  in  the  horse,  forming  a  bone  of  very  irregular  shape,  situ- 
ated in  the  inner  and  posterior  part  of  the  lower  row,  below  the  central  and  behind  the 
third  tarsal.  It  is  the  smallest  of  the  tarsal  bones,  and  may  be  described  as  having 
two  surfaces,  two  borders,  and  two  extremities.  The  internal  surface  faces  back- 
ward and  inward,  and  is  convex.  Its  anterior  part  is  ridged,  and  gives  attach- 
ment to  the  internal  lateral  ligament,  and  its  posterior  part  bears  an  imprint  where 
the  inner  tendon  of  the  tibialis  anterior  is  inserted.  The  external  surface  is  marked 
by  a  deep  notch  which  indicates  the  division  between  the  first  and  second  tarsal 
elements;  it  bears  on  its  anterior  part  a  large  concave  facet  for  the  central 
tarsal.  The  superior  border  is  convex.  The  inferior  border  is  broad  in  front, 
where  it  articulates  with  the  large  and  inner  small  metatarsal  bones.  The 
anterior  extremity  has  a  small  facet  for  articulation  with  the  third  tarsal,  and 
bears  internally  a  ridge  or  tubercle.  The  posterior 
extremity  is  a  blunt  point.  ^  r^   «         , 

■^  '^  A    Mf  External 

In  some  cases  the  first  and  second   tarsal  bones   remain        y^^^j^it^T    banT^^^^^ 
separate — a  remarkable  reversion  to  the  condition  in  the  early  ^tmm^ 

ancestors  of  the  horse.     In  such  specimens  the  first  tarsal  is  a 
discoid  bone,  articulating  above  with  the  central,  below  with 

the  small  metacarpal  bone.     The  second  tarsal  is  quadrangular.  .  External 

equivalent  to  the  thick  anterior  part  of  the  bone  as  describea  fX  metatarsal 

above,  and  overlapped  by  the  anterior  part  of  the  first  tarsal.  ^       /|j  i^q^^ 

The  Third  Tarsal  Bone 

The  third  tarsal  bone  (Os  tarsale  tertium,  third  or 
great  cuneiform)  resembles  the  central,  but  is  smaller 
and  triangular  m  outune.     It  is  situated  between  the  Metacarpal  and  Meta- 

central  above  and  the  large  metatarsal  bone  below.     It  tarsal  Bonm  or  Horse. 

possesses  two  surfaces  and  three  borders.  4"^^^*^^^,"^*';  ^**"  ^' 

The  superior  suiiace  is  concave,  and  is  crossed  by 
a  non-articular  depression  which  divides  it  into  two 

unequal  facets;  it  articulates  with  the  central  tarsal.  The  inferior  surface  is 
slightly  convex,  and  rests  on  the  large  metatarsal  bone;  it  has  an  extensive 
central  rough  e)ccavation.  The  anterior  or  dorsal  border  is  convex  and  bears  a 
rounded  ridge  on  its  inner  part.  The  internal  border  is  deeply  notched  and  has 
a  small  facet  for  the  second  tarsal  on  its  anterior  part.  The  external  border  is 
also  divided  by  a  notch  into  two  parts,  and  bears  two  diagonally  opposite  facets 
for  articulation  with  the  fourth  tarsal.  In  some  cases  there  is  a  facet  for  the  inner 
small  metatarsal  bone. 

The  Fourth  Tarsal  Bone 

The  fourth  tarsal  bone  (Os  tarsale  quartum,  cuboid)  is  the  outer  bone  of 
the  lower  row,  and  is  equal  in  height  to  the  central  and  third  together.  It  is 
cuboid  in  shape  and  presents  six  surfaces. 

The  superior  surface  is  convex  from  side  to  side,  and  articulates  chiefly  with 
the  fibular  tarsal,  but  to  a  small  extent  with  the  tibial  tarsal  also.  The  inferior 
surface  rests  on  the  large  and  external  small  metatarsal  bones.  The  internal 
surface  bears  four  facets  for  articulation  with  the  central  and  third  tarsal  bones. 
It  is  crossed  from  before  backward  by  a  smooth  groove,  which  by  apposition  with 
the  adjacent  bones  forms  the  canal  of  the  tarsus  (Canalis  tarsi)  for  the  passage  of 
the  perforating  tarsal  vessels.  The  anterior  or  dorsal,  external,  and  posterior  or 
p^"*^y  surfaces  are  continuous  and  rough.  A  tuberosity  behind  gives  attachment 
to  the  plantar  ligament. 
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Development. — The  fibular  tarsal  bone  has  two  centers  of  ossification,  one  for 
the  mam  mass  and  the  other  for  the  tuber  calcis;  the  latter  fuses  with  the  rest  of  the 
bone  at  about  three  years  of  age.  The  first  and  second  taraaU  have  separate  cen- 
ters, but  fusion  usually  occurs  before  birth.  Each  of  the  other  bones  ossifies  from 
a  single  center. 


Third  tesa- 
victUar  boi 


III      Phalanx  11 
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THE  METATARSUS 

The  metatarsal  bones  (Ossa  metatarsalia) ,  three  in  number,  have  the  same 
general  arrangement  as  the  metacarpal  bones,  but  present  some  important  differ- 
ences.    Their  direction  is  slightly  oblique,  downward  and  a  little  forward 

The  large  or  third  metatarsal  bone  is  al>out  one-sixth  longer  than  the  corre- 
sponding metacarpal ;  in  an  animal  of  medium  size  the  difference  is  about  two  inches. 
The  shaft  is  more  cylindrical,  and  is  almost  circular  on  cross-section,  except  in  its 
lower  part.  At  the  upper  part  of  its  external  surface  there  is  a  groove,  which  is 
directed  obliquely  downward  and  backward,  and  is  continued  by  the  furrow  formed 
by  the  apposition  of  the  external  metatarsal  bone;  it  indicates  the  course  of  the 
great  metatarsal  artery.     A  faint  impression  in  a  similar  place  on  the  inner  side 
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marks  the  position  of  the  corresponding  vein.  The  nutrient  foramen  is  relatively 
higher  than  on  the  metacarpal  bone.  The  proximal  extremity  is  much  wider  from 
before  backward  than  that  of  the  metacarpal  bone.  Its  articular  surface  is  slightly 
concave,  and  is  marked  by  a  large  central  non-articular  depression,  continued  out- 
ward by  a  deep  notch.  The  greater  part  of  the  surface  articulates  with  the  third 
tarsal,  but  there  is  an  outer  facet  for  the  fourth,  and  usually  a  small  facet  postero- 
intemally  for  the  second  tarsal  bone.  Posteriorly  there  are  two  pairs  of  facets  for 
articulation  with  the  small  metatarsal  bones.  The  front  is  crossed  by  a  rough  ridge 
for  insertion,  which  becomes  larger  and  turns  downward  on  the  outer  side  behind  the 
vascular  groove.  The  distal  extremity  closely  resembles  that  of  the  corresponding 
metacarpal  bone. 

In  some  cases  the  lower  part  of  the  shaft  is  bent  backward  somewhat.  The  articular  sur- 
face extends  a  little  higher  behind  than  in  the  case  of  the  metacarpal  bone.  The  large  metatarsal 
bone  is  even  more  strongly  constructed  than  the  metacarpal.  The  shell  of  compact  substance  is 
very  thick  in  the  middle  of  the  shaft,  especially  in  front  and  internally. 

The  small  metatarsal  bones  are  a  little  longer  than  the  corresponding  meta- 
carpals. The  external  (fourth)  metatarsal  is  relatively  massive,  especially  in  its 
upper  part.  The  head  is  large  and  outstanding,  and  bears  two  facets  above  for  the 
fourth  tarsal,  and  two  in  front  and  internally  for  articulation  with  the  large  meta- 
tarsal; elsewhere  it  is  roughened  for  attachment.  The  internal  (second)  meta- 
tarsal is  much  more  slender  than  the  outer  one,  especially  in  its  upper  part.  The 
head  bears  two  facets  above  for  the  first  and  second  tarsals,  and  sometimes  one  for 
the  third  tarsal. 


THE  PHALANGES  AND  SESAMOIDS 

The  axis  of  the  phalanges  of  the  hind  limb  is  about  five  degrees  less  oblique 
than  that  of  the  fore  limb,  and  the  chief  differences  in  the  form  and  size  of  the  bones 
are  as  follows: 

The  first  phalanx  is  a  little  shorter,  wider  above,  and  narrower  below. 

The  second  phalanx  is  narrower  and  slightly  longer. 

The  third  phalanx  is  narrower,  the  angle  of  inclination  of  the  wall  surface  is  a 
little  (ca.  5  degrees)  greater,  the  sole  surface  is  more  concave,  and  the  wings  are 
less  prominent  and  closer  together. 

The  proximal  sesamoids  are  a  little  smaller,  except  in  thickness.  The  third 
or  navicular  bone  is  narrower  and  shorter. 
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VERTEBRAL  COLUMN 

The  vertebral  formula  is  C^TjjLgSjCy jg_2(,. 

The  cervical  vertebrse  are  much  shorter  than  those  of  the  horse  and  are  smaller 
in  their  other  dimensions.  The  articular  processes  are  smaller  than  in  the  horse, 
and  a  plate  of  bone  connects  each  two  of  the  same  side.  The  transverse  processes 
of  the  third,  fourth,  and  fifth  are  double;  the  upper  part  projects  backward,  and 
is  short  and  stout;  the  lower  part  is  directed  downward  and  forward,  and  is  longer 
and  more  plate-like.  The  lower  part  of  the  sixth  transverse  process  is  a  large, 
thick,  quadrilateral  and  almost  sagittal  plate,  directed  downward.  The  seventh 
transverse  process  is  single,  short,  and  thick,  and  presents  no  foramen  transversa- 
rium;  it  is  in  series  with  the  upper  part  of  the  preceding  processes.  The  spinous 
processes  are  well  developed,  and  increase  in  height  from  before  backward.  They 
are  directed  upward  and  forward,  with  the  exception  of  the  last,  which  is  nearly 
vertical  and  is  about  four  or  five  inches  (ca.  10  to  12  cm.)  in  height.  The  summit  of 
that  of  the  third  bone  is  usually  bifid.  The  ventral  spines  are  prominent  and  thick 
in  their  posterior  part;  they  are  absent  on  the  last  two. 

The  atlas  has  a  large  rough  tuberosity  on  its  dorsal  arch.  The  ventral  arch 
is  very  thick.  The  wings  are  less  curved  than  in  the  horse,  and  the  foramen  trans- 
versarium  (posterior  foramen)  is  absent.  The  cavities  for  the  occipital  condyles 
are  divided  into  upper  and  lower  parts  by  a  non-articular  area,  and  are  separated 
by  a  narrow  interval  below.  The  posterior  articular  surfaces  are  flattened  behind 
and  are  continued  into  the  vertebral  canal,  forming  an  extensive  area  for  the  odon- 
toid process  of  the  axis. 

The  axis  is  short.  The  spine  projects  a  little  in  front,  and  increases  in  height 
and  thickness  behind;  its  posterior  border  descends  abruptly.  The  odontoid 
process  (dens)  is  wide,  and  its  upper  surface  is  deeply  concave  from  side  to  side. 
The  intervertebral  foramen  is  circular  and  not  so  close  to  the  anterior  border  of  the 
arch  as  in  the  horse.  The  posterior  notches  are  not  so  deep.  The  transverse 
processes  are  stouter,  but  the  foramen  transversarium  is  small  and  sometimes 
absent. 

The  thoracic  vertebrce,  thirteen  in  number,  are  larger  than  those  of  the  horse. 
The  bodies  are  longer  and  are  distinctly  constricted  in  the  middle.  They  bear  a 
thin-edged  ventral  crest.  The  arches — in  addition  to  the  usual  notches,  which  are 
shallow — are  perforated  in  the  posterior  part  by  a  foramen.  The  transverse 
processes  are  thick  and  strong,  and  bear  rounded  mammillary  processes  (except 
at  the  posterior  end  of  the  series) ;  the  last  two,  although  prominent,  do  not  always 
articulate  with  the  ribs.  The  spinous  processes  are  long.  The  first  is  much  higher 
than  in  the  horse,  the  next  two  are  usually  the  most  prominent,  and  behind  this 
there  is  a  very  gradual  diminution  in  height.  The  backward  slope,  slight  at  first, 
increases  to  the  tenth;  the  last  is  vertical  and  lumbar  in  character.  The  summit 
is  usually  pointed  on  the  first,  and  the  thickening  on  those  further  back  is  less  than 
in  the  horse.  The  width  diminishes  from  the  fifth  to  the  eleventh  usually.  Both 
borders  of  the  spines  are  in  general  thin  and  sharp,  but  the  last  three  or  four  some- 
times have  thick  posterior  margins. 

The  lumbar  vertebrae,  six  in  number,  are  much  longer  than  in  the  horse.  The 
bodies  are  much  constricted  in  the  middle,  expanded  at  either  end,  and  bear  rudi- 
mentary ventral  crests.  The  fourth  and  fifth  are  usually  the  longest.  The 
intervertebral  foramina  are  often  double  in  the  anterior  part  of  the  series,  and  are 
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very  large  further  back.  The  artictilar  processes  are  large,  and  their  facets  are 
more  strongly  curved  than  in  the  horse.  The  transverse  processes  all  curve 
forward.  They  are  separated  by  considerable  intervals,  and  form  no  articulations 
with  each  other  or  with  the  sacrum.  Their  borders  are  thin  and  irregular,  and  often 
bear  projections  of  variable  size  and  form.  The  first  is  the  shortest  and  the  length 
increases  to  the  fifth,  the  last  being  considerably  shorter.  The  spinous  processes 
are  relatively  low  and  wide,  the  last  being  the  smallest;  their  summits  are  moder- 
ately thickened. 

The  sacrum  is  longer  than  that  of  the  horse.  It  consists  originally  of  five 
segments,  but  fusion  is  more  complete  and  involves  the  spinous  processes,  which 
are  umted  to  form  a  median  sacral  crest,  with  a  convex  thick  and  rough  margin. 
A  lateral  crest  is  formed  by  the  fusion  of  the  articular  processes.  The  pelvic 
surface  is  concave  in  both  directions,  and  is  marked  by  a  central  groove,  which 
indicates  the  course  of  the  middle  sacral  artery.  The  inferior  sacral  foramina  are 
large.  The  wings  are  quadrangular,  short,  compressed  from  before  backward, 
and  high  dorso-ventrally.  They  have  an  extensive  anterior  surface,  which  is 
concave  from  side  to  side,  and  non-articular.  The  posterior  surface  is  rough,  and 
bears  a  triangular  area  below  for  articulation  with  the  ilium.  The  body  of  the 
first  segment  is  very  wide,  and  the  entrance  to  the  sacral  canal  correspondingly 
wide  and  low.  The  anterior  articular  processes  are  large,  and  are  concave  and 
semi-cylindrical  in  curvature  internally.  The  lateral  borders  are  thin,  sharp,  and 
irregular.  The  apex  is  wider  than  in  the  horse,  and  the  posterior  end  of  the  crest 
forms  a  pointed  projection  over  the  opening  of  the  sacral  canal. 

The  coccygeal  vertebrse  are  longer  and  better  developed  than  in  the  horse. 
The  first  five  or  six  have  complete  arches  and  spinous  processes.  The  transverse 
processes  are  relatively  large  in  the  anterior  part  of  the  series,  in  which  there  are 
also  anterior  articular  processes  (which  do  not  articulate),  and  a  pair  of  ventral 
spines  which  form  a  hsemal  groove  for  the  middle  coccygeal  artery. 

Vertebral  curves:  The  cervical  curve  is  very  slight  and  is  concave  dorsally.  The  thoracic 
and  lumbar  regions  form  a  gentle  curve,  concave  ventrally.  The  promontory  is  more  pronounced 
than  in  the  horse,  especi^y  in  subjects  in  which  the  sacrum  is  inclined  upward  behina.  Another 
promontory  occurs  at  the  junction  of  the  sacnmi  and  first  coccygeal  vertebrae. 

Length:  The  following  table  gives  the  lengths  of  the  regions  of  a  shorthorn  cow  of  medium 
size: 

Cervical 47  cm. 

Thoracic 75  cm. 

Lumbar 40  cm. 

Sacral 24  cm. 

Coccygeal 75  cm. 

261  cm. 

Variations:  Sometimes  fourteen  thoracic  vertebrse  and  fourteen  pairs  of  ribs  are  present; 
reduction  to  twelve  with  the  normal  number  of  lumbar  vertebra;  is  very  rare.  According  to 
Franck,  there  are  sometimes  seven  lumbar  vertebra;  with  the  normal  number  in  the  thoracic 
region.     The  number  of  coccygeal  vertebrse  may  vary  from  sixteen  to  twenty-one. 


THE  RIBS 

Thirteen  pairs  of  ribs  are  normally  present,  of  which  eight  are  stomal  and  five 
asternal.  They  are  in  general  longer,  wider,  flatter,  less  cur\''ed,  and  less  regular 
in  form  than  in  the  horse.  The  eighth,  ninth,  and  tenth  are  the  longest  and  widest. 
The  width  of  most  of  the  ribs  increases  considerably  in  the  middle,  and  the  breadth 
of  the  intercostal  spaces  is  correspondingly  diminished.  The  neck  is  long,  and  forms 
(except  in  the  posterior  part  of  the  series)  a  smaller  angle  with  the  shaft  than  in  the 
horse.  The  articular  surface  of  the  tubercle  is  concave  transversely,  except  on  the 
last  two  or  three,  where  the  facet  is  small  and  flat  or  absent.  The  lower  ends  of  the 
second  to  the  tenth  or  eleventh  inclusive  form  diarthrodial  joints  with  the  costal 
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cartilages.    The  first  costal  cartilages  are  very  short;    they  articulate  by  their 
internal  surfaces  with  the  sternum,  but  not  with  each  other. 

The  presence  of  a  fourteenth  rib  is  not  very  rare.  It  is  usually  floating  and  may  correspond 
to  an  additional  thoracic  vertebra  or  to  the  first  lumbar.  Reduction  of  the  thirteenth  is  more 
common.     The  eighth  cartilage  often  does  not  reach  the  sternum,  but  articulates  with  the  seventh. 

The  sternum  consists  of  seven  stemebrae,  most  of  which  are  developed  from 
two  lateral  centers.  It  is  wider,  flatter,  and  relatively  longer  than  in  the  horse, 
and  the  ventral  crest  or  "keel"  is  absent.  The  manubrium  is  somewhat  wedge- 
shaped  and  laterally  compressed.  Its  base  forms  a  diarthrodial  joint  with  the 
body  of  the  bone,  and  laterally  it  bears  extensive  facets  for  articulation  with  the 
first  pair  of  costal  cartilages.  The  body  widens  from  before  backward,  but  behind 
the  last  pair  of  costal  facets  it  becomes  much  narrower.  The  ventral  surface  is 
prominent  on  the  second  and  third  segments,  concave  further  back.  The  lateral 
borders  are  notched  for  the  passage  of  vessels.  The  cariniform  cartilage  is  absent. 
The  xiphoid  cartilage  is  like  that  of  the  horse  but  is  smaller. 


THE  THORAX 

The  bony  thorax  is  shorter  than  in  the  horse.  The  inlet  is  higher.  The  roof 
is  short,  and  the  floor  wider  and  relatively  longer.  The  transverse  diameter  is 
wider  in  the  posterior  part.  The  summits  of  the  spinous  processes  are  almost  in  a 
straight  line  from  the  second  thoracic  to  the  middle  of  the  lumbar  region. 


BONES  OF  THE  SKULL 

BOSBS  OF  THE  CRANIUM 

The  occipital  bone  is  situated  in  the  lower  part  only  of  the  posterior  surface  of 
the  skull,  and  is  separated  from  the  highest  part  (the  frontal  eminence)  by  the 
parietal  and  interparietal  bones.  The  supraoccipital,  interparietals,  and  parietals 
fuse  before  birth  or  soon  after,  and  the  mass  so  formed  is  separated  from  the  lateral 
parts  of  the  occipital  bone  by  a  transverse  suture  in  the  skull  of  the  calf.  Above 
this  suture  is  a  central  tuberosity,  to  which  the  Ugamentum  nuchse  is  attached,  and 
the  surface  on  either  side  is  depressed  and  rough  for  muscular  attachment.  Below 
the  suture  the  bone  is  much  wider  than  that  of  the  horse.  The  foramen  magnum 
is  wide,  so  that  the  condyles  are  further  apart  except  below.  The  paramastoid 
processes  are  short  and  wide  and  are  bent  inward.  Two  constant  foramina  are 
found  in  the  condyloid  fossa;  the  anterior  one  is  the  hypoglossal,  the  other  (some- 
times double)  conducts  a  vein  from  the  condyloid  canal.  The  latter  passes  upward 
from  a  foramen  on  the  inner  side  of  the  condyle  and  opens  into  the  parieto-temporal 
canal.  The  cranial  surface  of  the  supraoccipital  presents  a  central  depression,  and 
above  this  is  a  variable  but  never  very  pronounced  eminence,  which  corresponds 
to  the  tentorium  osseum  of  the  horse.  On  either  side  is  a  groove  leading  to  the 
parieto-temporal  canal.  The  basilar  process  is  short  and  wide;  its  cranial  surface 
is  deeply  concave,  and  the  internal  spheno-occipital  crest  is  prominent.  Two  large 
tubercles  below  mark  the  junction  with  the  sphenoid.  The  foramen  lacerum  is 
short  and  very  narrow.  In  the  adult  animal  the  bone  is  excavated  to  contain  an 
air-cavity  which  is  regarded  as  a  part  of  the  frontal  sinus. 

The  sphenoid  bone  is  short.  The  cranial  surface  of  the  body  presents  a  deep 
sella  turcica,  in  front  of  which  it  rises  abruptly.  The  high  anterior  part  bears  a 
central  ridge  (Rostrum  sphenoidale),  which  joins  the  crista  galli  of  the  ethmoid. 
Two  foramina  occur  on  either  side.  Of  these,  the  large  anterior  one  is  equivalent 
to  the  foramen  rotundum,  lacerum  orbitale,  and  patheticum  of  the  horse.  The 
posterior  one  is  the  foramen  ovale,  which  transmits  the  inferior  maxillary  nerve. 
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The  orbital  wing  is  thick  and  is  overlapped  by  the  frontal  in  such  manner  as  to 
appear  externally  to  divide  into  two  branches;  the  anterior  part  joins  the  ethmoid 
close  to  the  sphenopalatine  foramen,  and  contains  a  small  sinus  which  communi- 
cates with  an  ethmoidal  meatus.  The  temporal  wing  is  small,  but  forms  a  promi- 
nent thick  pterygoid  crest.  The  pterygoid  process  is  wide,  and  the  pterygoid  or 
alar  foramen  is  absent.     The  sphenoidal  sinus  is  absent  in  the  calf  and  small  in 
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the  adult ;  it  communicates  by  one  or  two  small  openings  with  an  ethmoidal  meatus, 
and  so  with  the  nasal  cavity. 

The  ethmoid  bone  has  an  ext<'nsive  perpendicular  plate.  The  lateral  mass 
consists  of  five  endoturbinals  and  eighteen  ectoturbinals  (Paulli).  The  largest 
ethmoturbinal  ia  so  rxtonsive  as  to  be  termed  a  third  or  middle  turbinal  bone;  it 
projects  forward  between  the  upper  and  lower  turbinals.  The  lamina  papyracea 
appears  to  a  small  extent  externally  in  the  ptery go-palatine  fossa,  forming  part 
of  the  upper  marRin  of  the  sphenopalatine  foramen. 

The  interparietals  are  primitively  paired,  but  unite  before  birth.     As  already 
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mentioned,  fusion  occurs  before  or  sliortly  after  birth  with  the  parietals  and  supra- 
occipital.     No  distinct  tentorium  osseum  is  present. 

The  parietal  bones  do  not  enter  into  the  formation  of  the  roof  of  the  cranium. 
They  constitute  the  upper  part  of  the  posterior  wail,  and  bend  sharply  forward 
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along  the  lateral  wall,  forming  part  of  the  wall  of  the  temporal  fossa.  The  line  of 
inflection  is  marked  by  the  prominent  parietal  crest,  which  is  continuous  with  the 
temporal  crest  below.  The  parietals  are  excavated  to  form  part  of  the  frontal 
anuiKs  io  the  adult  animal. 
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The  conditioD  in  the  young  subject  is 
and  also  with  the  interporietai  and  supraoccipital.  The  resulting  mass  ia  somewhat  horseshoe- 
shaped.  Its  occipital  part  (Planum  occipitalc)  forms  the  greater  part  of  the  posterior  wall  of 
the  cranium  and  bears  about  it^  center  the  tuberosity  for  the  attachment  of  the  ligamentum 
nuchfc.  From  either  side  of  this  a  line  cun'es  outward,  and  divides  the  surface  into  an  upper 
smooth  area  and  a  lower  area  which  is  rough  [or  muscular  attachment.  The  upper  border  joins 
the  frontal  bone  and  concurs  in  the  formation  of  the  frontal  eminence.  The  temporal  parte 
(Plana  temporalia)  arc  much  smaller  and  are  concave  oxtemaJly;  they  join  the  frontal  above  and 
the  squamous  temporal  below. 
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The  frontal  boDes  are  very  extensive,  forming  about  one-half  of  tlie  entire 
length  of  the  skull,  and  all  of  the  roof  of  the  cranium.  The  posterior  borders 
form  with  the  parietals  a  large  central  frontal  eminence  (Torus  frontalis),  the 
highest  point  of  the  skull.  At  the  junction  of  the  posterior  and  the  lateral  borders 
are  the  processus  comu  or  "horn-cores,"  for  the  support  of  the  horns.  These 
processes  are  of  elongated  conical  form,  and  vary  greatly  in  size,  length,  curvature, 
and  direction.  The  external  surface  is  rough  and  porous,  marked  by  numerous 
grooves  and  foramina;  inthefreshstate  they  are  covered  by  the  matrix  of  the  horns. 
The  base  has  a  constriction,  the  neck.     The  interior  is  excavated  to  form  a  number 
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of  irregular  intercotnmunicatitiK  spaces,  divided  by  bony  septa,  and  communicat- 
ing with  the  frontal  sinus.  In  the  polled  breeds  these  processes  are  absent,  the 
skull  is  narrower  in  this  region,  and  the  frontal  eminence  more  pronounced.  The 
supraorbital  process  is  situated  about  half-way  between  the  anterior  and  posterior 
margins;  it  is  short  and  joins  the  frontal  process  of  the  malar  bone.  The  supra- 
orbital foramen  (often  double)  is  situated  about  an  inch  inward  from  the  root  of 
the  process;  It  is  the  external  orifice  of  the  supraorbital  canal  (Canalis  supraorbi- 
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talis),  which  passes  downward  and  forward  into  the  orbit.  The  foramen  is  in  the 
course  of  the  supraorbital  groove  (Sulcus  supraorbitalis) ,  which  marks  the  course 
of  the  frontal  vein.  The  anterior  ends  of  the  naso-frontal  parts  form  a  notch  which 
receives  the  nasal  bones,  and  sutural  or  Wormian  bones  are  often  found  at  this 
junction  (naso-frontal  suture).  The  orbital  part  is  extensive;  it  is  perforated 
behind  by  the  orbital  opening  of  the  supraorbital  canal,  ami  bdow  by  the  ethmoidal 
or  internal  orbital  foramen.  It  does  not  articulate  with  the  palatine,  from  which 
it  is  separated  by  the  orbital  wing  of  the  sphenoid.     The  temporal  part  is  also  more 
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extensive  than  in  the  horse.     The  frontal  sinus  is  very  extensive,  being  continued 
into  the  parietals  and  occipital,  and  the  horn  processes  when  present. 

The  squamous  and  petrous  parts  of  the  temporal  bone  fuse  early — in  fact, 
union  is  nearly  complete  at  birth.  The  squamous  part  is  relatively  small.  Its 
external  surface  is  divided  into  two  parts  by  the  prominent  temporal  crest,  which  is 
continuous  with  the  parietal  crest  above  and  turns  forward  below,  ending  at  a 
tubercle  above  the  external  auditory  meatus.  The  part  behind  the  crest  faces 
backward,  and  is  partly  free,  partly  united  with  the  occipital.  The  area  in  front 
of  the  crest  is  concave  and  enters  into  the  formation  of  the  temporal  fossa;  it  is 
perforated  by  foramina  which  communicate  with  the  parieto-temporal  canal. 
The  zygomatic  process  is  much  shorter  and  weaker  than  in  the  horse,  and  articu- 
lates with  the  malar  only.  The  condyle  is  convex  in  both  directions.  The  post- 
glenoid  process  is  less  prominent,  and  behind  it  is  the  chief  external  opening  of  the 
parieto-temporal  canal.  The  internal  surface  is  almost  completely  overlapped  by 
the  parietal  and  sphenoid.  The  petrous  part  proper  is  small,  but  the  tympanic 
part  is  extensive.  The  external  auditory  meatus  is  smaller  than  in  the  horse  and  is 
directed  outward.  From  it  a  plate  projects  downward  and  helps  to  inclose  the 
deep  depression  in  which  the  hyoid  process  is  placed.  Behind  this  plate  is  the  stylo- 
mastoid foramen.  The  muscular  process  is  large  and  often  bifid  at  its  free  end. 
The  bulla  ossea  is  large  and  laterally  compressed.  It  is  separated  from  the  occipi- 
tal bone  by  a  narrow  opening  which  is  equivalent  to  part  of  the  foramen  lacerum 
basis  cranii  of  the  horse.  The  parieto-temporal  canal  is  formed  entirely  in  the 
temporal  bone.  The  facial  canal,  on  the  other  hand,  is  bounded  partly  by  the  occi- 
pital bone. 

Bones  op  the  Face 

The  maxilla  is  shorter  but  broader  and  relatively  higher  than  in  the  horse. 
Its  external  surface  bears  instead  of  the  facial  crest  a  rough  facial  tuberosity 
(Tuber  malare),  placed  above  the  third  cheek  tooth;  a  rough  curved  line  often 
extends  from  it  to  the  upper  part  of  the  malar  bone.  The  infraorbital  foramen — 
often  double — is  situated  above  the  first  cheek  tooth.  The  tuber  maxillare  is 
small,  laterally  compressed,  and  usually  bears  a  small  pointed  process  (Processus 
pterygoideus).  The  zygomatic  process  is  very  small.  The  interalveolar  border  is 
concave,  and  there  is  no  alveolus  for  a  canine  tooth.  The  palatine  process  is  wider, 
but  somewhat  shorter  than  in  the  horse.  It  incloses  a  large  air-space,  which  is 
continuous  behind  with  a  like  cavity  in  the  horizontal  part  of  the  palate  bone,  form- 
ing the  palatine  sinus.  This  communicates  externally  (over  the  infraorbital  canal) 
with  the  maxillary  sinus;  in  the  macerated  skull  it  conununicates  with  the  nasal 
cavity  by  a  large  oval  opening,  which  is  closed  by  mucous  membrane  in  the  fresh 
state.  A  median  septum  separates  the  two  palatine  sinuses.  The  alveoli  for  the 
cheek  teeth  increase  in  size  from  before  backward.  The  maxillary  sinus  proper  is 
small  and  is  undivided.  The  maxillary  foramen  is  a  narrow  fissure,  deeply  placed 
at  the  inner  side  of  the  lacrimal  bulla.  The  maxilla  takes  no  part  in  the  formation 
of  the  palatine  canal.  Sutural  (or  Wormian)  bones  may  be  found  at  its  junction 
with  the  lacrimal  and  malar  bones. 

The  body  of  the  premaxilla  is  thin  and  flattened,  and  has  no  alveoli,  since 
the  canine  and  upper  incisor  teeth  are  absent.  A  deep  notch  takes  the  place  of 
the  foramen  ineisivum.  The  nasal  process  is  short,  convex  externally,  and  is  not 
closely  attached  to  the  nasal  bone;  the  space  between  the  two  processes  is  greater 
than  in  the  horse.  The  palatine  process  is  narrow  and  is  grooved  on  its  nasal  sur- 
face for  the  septal  cartilage  and  the  vomer.     The  palatine  cleft  is  very  wide. 

The  palatine  bone  is  very  extensive.  The  horizontal  part  forms  one-fourth  or 
naore  of  the  hard  palate.  The  anterior  palatine  foramen  opens  near  the  junction 
with  the  maxilla,  about  half  an  inch  from  the  median  palatine  suture  and  crest. 
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Accessory  palatine  foramina  are  also  present.  The  palatine  groove  is  usually  not 
very  distinct.  The  palatine  canal  is  formed  entirely  in  this  part,  and  there  is  no 
articulation  with  the  vomer.  A  rounded  ridge  occurs  on  the  nasal  side  of  the 
median  suture.  The  interior  is  hollow,  forming  part  of  the  palatine  sinus.  The 
perpendicular  part  is  an  extensive,  quadrilateral,  thin  plate,  which  forms  the  pos- 
terior part  of  the  lateral  wall  of  the  nasal  cavity  and  in  part  bounds  the  narrow  pos- 
terior nares.  Its  internal  surface  is  nearly  fiat,  and  is  smooth  and  free,  except 
behind,  where  it  is  overlapped  by  the  pterygoid  bone.  The  external  surface  is 
attached  to  a  small  extent  to  the  pterygoid  process  behind,  and  is  free  elsewhere. 
The  spheno-palatine  foramen  is  a  long  elliptical  opening,  formed  by  a  deep  notch  in 
the  upper  edge  of  the  palate  l)one  and  completed  by  the  ethmoid  and  sphenoid. 
The  edge  behind  this  foramen  articulates  with  the  orbital  wing  of  the  sphenoid, 
Dot  the  frontal  as  in  the  horse. 

The  pterygoid  bone  is  wider  than  iri  the  horse,  and  forms  the  greater  part  of  the 
lateral  boundary  of  the  posterior  nares.     Its  outer  surface  is  almost  entirely  united 
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to  the  palate  bone  and  the  pterygoid  process,  but  a  small  part  is  free  in  the  pterygo- 
palatine fossa.     The  hamulus  is  distinctly  hook-hke,  thin,  and  sharp. 

The  nasal  bone  is  little  more  than  half  the  length  of  that  of  the  horse.  It  is 
straight  in  its  length,  but  strongly  curved  from  side  to  side.  It  does  not  fuse  later- 
ally with  the  adjacent  bones,  even  in  old  age.  The  posterior  extremity  is  pointed 
and  fits  into  the  notch  between  the  frontal  bones.  The  anterior  end  is  broader, 
and  is  divided  into  two  parts  by  a  deep  notch.  In  old  animals  there  is  a  small 
extension  of  the  frontal  sinus  into  this  bone. 

The  laciimal  bone  is  verj-  large.  The  extensive  facial  part  is  concave  in  its 
fength,  and  bears  no  lacrimal  tubercle.  The  orbital  margin  is  marked  by  several 
notches.  The  orbital  part  forms  below  the  remarkable  lacrimal  bulla;  this  is  a 
large  and  very  thin-walled  protuberance,  which  bulges  backward  into  the  lower 
part  of  the  orbit,  and  contains  an  extension  of  the  maxillarj'  sinus.  The  lacrimal 
fossa  is  small,  and  is  just  behind  the  orbital  margin. 

The  malar  bone  is  relatively  long.  The  facial  surface  is  extensive;  it  bears  a 
curved  crest  (Crista  facialis)  just  below  the  orbital  margin,  and  below  this  it  is 
concave  from  above  downward.     The  zygomatic  process  divides  into  two  branches; 
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of  these,  the  frontal  process  turns  upward  and  backward  and  joins  the  supraorbital 
process  of  the  frontal  bone;  the  temporal  process  continues  backward,  and  is  over* 
lapped  by  the  zygomatic  process  of  the  temporal  bone,  completing  the  zygomatic 
arch. 

The  superior  turbinal  bone  is  less  cribriform  and  fragile  than  in  the  horse,  and 
is  thickest  in  its  middle,  small  at  either  end.  It  is  attached  to  the  turbinal  crest 
of  the  nasal  bone,  and  curves  downward,  outward,  and  upward  to  be  applied  out- 
wardly to  the  frontal  and  lacrimal  bones.  It  thus  incloses  a  cavity  which  communi- 
cates with  the  middle  meatus  nasi.  (In  the  macerated  skull  it  opens  into  the  frontal 
sinus,  but  this  communication  is  closed  by  mucous  membrane  in  the  fresh  state.) 

The  inferior  turbinal  bone  is  shorter  but  much  broader  than  in  the  horse.  It 
is  attached  to  the  maxilla  by  a  basal  lamella  alrout  an  inch  (ea.  2  to  3  cm.)  wide, 
which  slopes  downward  and  inward.  At  the  inner  edge  of  this  it  splits  into  two 
plates  which  are  rolletl  in  opposite  directions,  and  inclose  two  separate  cavities, 
subdivided  by  several  septa.  The  upper  one  opens  into  the  middle  meatus,  the 
lower  one  into  the  inferior  meatus 
nasi. 

The  vomer  forms  a  wider  and 
deeper  groove  than  in  the  horse.  Its 
anterior  end  rests  in  a  groove  formed 
by  the  ends  of  the  palatine  processes 
of  the  premaxillffi.  The  anterior  third 
of  its  thin  lower  edge  &is  into  the 
nasal  crest  of  the  maxilla;  behind 
this  it  is  free  and  separated  by  a 
considerable  interval  from  the  nasal 
floor. 

The  two  halves  of  the  mandible 
do  not  fuse  completely  even  in  ad- 
vanced age.  The  symphyseal  sur- 
faces are  extremely  rough  and  are 
marked  by  reciprocal  projections  and 
Fio.  e*.-iiToiD  Bonk  or  Or.  cavities.     The  body  is  shorter,  wider, 
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B.  miucuiw  KiMtic  ai  /,  (Eiienberger-buum,  Anat.  <i  eight  founii  and  relatively  shallow 
iimiuiien)  alveoli  for  the  lower  incisors.     The 

interalveolar  border  is  long,  cur\ed, 
thin  and  sharp.  There  are  no  alveoli  for  the  canine  teeth,  which  are  absent. 
The  anterior  part  of  the  ramus  constitutes  a  long  narrow  neck.  The  mental 
foramen  is  further  forward  than  in  the  horse,  and  is  in  the  posterior  end 
of  a  fossa.  The  rami  diverge  more,  so  that  the  submaxillary  space  is  wider 
than  in  the  horse.  They  are  also  more  strongly  curved,  and  the  angle  is  more 
pronouncMl.  The  molar  part  is  not  so  high,  es|)ecially  in  its  anterior  part.  Its 
lower  iMjrder  is  convex  in  its  length.  Its  upiMT  Irorder  bears  six  alveoli  for  the 
lower  cheek  teeth;  the  first  is  (|uite  small,  and  they  increase  in  size  from  before 
backwant.  The  vertical  part  is  much  smaller  than  in  the  horse  and  its  posterior 
l>order  is  relatively  thin  l>elow,  concave  and  wider  above.  The  mandibular  fora- 
men is  about  ill  the  middle  of  its  inner  surface,  and  a  groove  for  the  lingual  nerve 
curves  downwaril  and  forward  from  it.  The  condyle  projects  inward  further  than 
in  the  horse,  and  is  concave  from  side  to  m\v.  The  coronoid  process  is  extensive 
and  curves  backward. 

The  hyoid  bone  has  a  short  tulx'rous  lingual  process.  The  middle  comua 
are  almost  as  large  as  the  small  comua.  The  great  cornua  are  narrow,  except 
at   the  ends.     The   upper  end   divides   into   two   branches,    which   corresfiond 
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to  the  two  angles  of  that  of  the  horse.     The  thyroid  comua  do  not  fuse  with 
the  body. 
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The  skull  of  the  ox  is  more  clearly  pyramidal  than  that  of  the  horse,  and  is 
shorter  and  relatively  wider.  The  cranium  is  quadrangular  and  larger  externally 
than  in  the  horse;  its  large  size  is  due  mainly  to  the  great  extent  of  the  frontal  sinus, 
and  does  not  affect  the  cranial  cavity,  which  is  smaller  than  in  the  horse. 

The  superior  or  frontal  surface  is  formed  by  the  frontals,  nasals,  and  pre- 
maxillse.  The  frontal  part  is  quadrilateral  and  very  extensive,  the  greatest  width 
being  at  the  orbits.  It  presents  a  central  depression  on  its  anterior  part,  and  on 
either  side  are  the  supraorbital  grooves  and  foramina.  Behind  is  the  median  frontal 
eminence,  and  at  the  lateral  angles  the  "horn-cores"  project  in  homed  cattle.  The 
nasal  part  is  very  short.  The  osseous  nasal  aperture  is  wide.  The  premaxillae 
do  not  bend  downward  as  in  the  horse;  they  are  relatively  thin  and  weak,  and  are 
separated  by  an  interval  which  has  a  wide  anterior  part  in  place  of  the  foramen 
incisivum. 

The  lateral  surface  is  more  triangular  than  in  the  horse.  The  temporal  fossa 
is  confined  to  this  surface.  It  is  deep  and  narrow,  and  its  boundaries  are  more 
complete.  It  is  limited  above  by  a  crest  which  extends  from  the  postero-extemal 
angle  of  the  frontal  to  the  supraorbital  process,  and  is  analogous  to  the  sagittal 
orest  of  the  horse.  Behind  it  is  bounded  by  the  temporal  crest.  It  is  clearly 
marked  off  from  the  orbit  by  the  rounded  posterior  orbital  ridge  and  the  pterygoid 
crest.  The  zygomatic  process  is  short,  weak,  and  flattened,  and  is  formed  by  the 
temporal  and  malar  only.  Its  condyle  is  convex  and  is  wide  from  before  backward. 
The  glenoid  cavity  and  postglenoid  process  are  small.  The  orbit  is  encroached 
upon  below  by  the  lacrimal  bulla,  and  presents  the  orifice  of  the  supraorbital  canal 
behind.  The  margin  is  completed  behind  by  the  frontal  process  of  the  malar;  its 
lower  part  is  prominent  and  rough,  not  smooth  and  rounded  as  in  the  horse.  The 
pterygo-palatine  fossa  is  much  larger,  deeper,  and  more  clearly  defined.  It  has  a 
long  narrow  forward  extension  (maxillary  hiatus)  between  the  vertical  plate  of 
the  palate  bone  internally  and  the  maxilla  and  lacrimal  bulla  externally;  thus  the 
sphenopalatine  and  maxillary  foramina  are  deeply  placed.  The  preorbital  region 
is  short  but  relatively  high.  A  tuberosity  and  curved  line  take  the  place  of  the 
facial  crest.  The  infraorbital  foramen  is  situated  above  the  first  cheek  tooth  and  is 
often  double. 

The  basal  surface  is  short  and  wide,  especially  in  its  cranial  part.  The  occipi- 
tal condyles  are  limited  in  front  by  transverse  ridges.  The  tubercles  at  the  junc- 
tion of  the  occipital  and  sphenoid  are  large.  The  condyloid  fossse  contain  two 
foramina,  the  hypoglossal  below  and  in  front,  and  the  condyloid  above  and  behind; 
other  inconstant  ones  occur.  The  paramastoid  processes  are  short  and  convergent. 
The  foramen  lacerum  is  slit-like.  The  bulla  ossea  is  a  large,  laterally  compressed 
prominence.  The  muscular  processes  are  usually  long  and  narrow  triangular  plates, 
with  one  or  two  sharp  points.  The  external  auditory  process  is  directed  almost 
straight  outward.  A  curved  plate  extends  downward  from  it  and  joins  the  bulla 
ossea  internally,  completing  the  deep  cavity  which  receives  the  articular  angle  of 
the  hyoid  bone.  The  chief  external  opening  of  the  temporal  canal  is  in  front  of 
this  plate,  and  an  accessory  one  lies  behind  it.  The  infratemporal  fossa  is  small, 
and  presents  the  foramen  ovale.  The  posterior  nares  are  very  narrow,  and  the 
vomer  does  not  reach  to  the  level  of  their  margin.  The  hard  palate  is  wide,  and 
forms  about  three-fifths  of  the  entire  length  of  the  skull.  A  small  central  part 
only  of  its  posterior  border  enters  into  the  formation  of  the  posterior  nares;  the 
lateral  parts  are  notched  and  just  above  them  are  the  posterior  palatine  foramina. 
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The  anterior  palatine  foramina  are  an  inch  or  more  from  the  posterior  mar^n, 
and  alxiut  the  same  distance  apart.  The  palatine  grooves  are  distinct  for  a  short 
distance  only.  Just  beyond  the  cheek  teeth  the  palate  narrows  and  becomes  con- 
cave; beyond  this  it  widens  and  flattens. 

The  posterior  or  nuchal  surface  is  extensive  and  somewhat  pentagonal  in 
outline  in  the  adult.     About  its  center  is  the  eminence  for  the  attachment  of  the 
ligamentum  nuchte.     From  this  a  median  crest  extends  toward  the  foramen  mag- 
num, and  laterally  two  lines  (Lineie  nuchie  superiores)  curve  outward,  marking  the 
;d  for  muscular  attachment.     The  surface 
I  is  covered  only  by  the  skin  and  the  thin 
It  is  separated  from  the  cranial  roof  by  a 
rontal  eminence,  and  bears  at  its  extremi- 
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polled  breeds.  The  condyles  are  further 
!  clearly  divided  into  upper  and  lower  parts 

long  axis  is  more  oblique  than  in  the  horse, 
I  anterior  fossa  lies  at  a  much  higher  level 
y  fossis  are  smaller,  and  the  sella  turcica  is 
p  groove  leads  from  the  petrous  temporal 
iiramen  rotundum.  Behind  the  sella  there 
icIIeb).  The  internal  sagittal  crest  ia  promi- 
k.  A  faintly  marked  elevation  takes  the 
imall  petrous  temporal  bone  project*  into 
digital  impressions  are  very  pronounced. 
it i rely  in  the  temporal  bone,  and  opens  at 
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the  apex  of  the  petrous,  where  it  is  joined  by  the  condyloid  canal.    The  foramen 
lacerum  is  divided  into  two  parts  (For.  lacerum  anterius  et  posterius). 

The  nasal  cavity  is  incompletely  divided  by  the  septum,  which  does  not  reach 
the  floor  posteriorly.  The  floor  is  relatively  long,  and  is  more  concave  from  side  to 
side  than  in  the  horse.  In  the  dry  skull  it  has  a  large  oval  opening  into  the  palatine 
^nus,  which  is  closed  during  life  by  mucous  membrane.  The  middle  meatus  is 
divided  behind  into  upper  and  lower  branches  by  the  great  etbmoturbinal.  The 
posterior  nares  are  narrow  and  oblique. 


■Hh  the  iiunill»ry  ainua.  A,  maxillary  einun:  ;.  orliil:  /,  ftontal  bone:  I'.  procewUB  comu;  i.  nasal  bonr;  3, 
pmiikiiUa  (nasal  procew):  J.  mai.ls;  i,\»fT\ma,\^vmt■.  0.  malar  bone  ^  7,  iluttcd  line  imlicating  couiK  o(  [uso. 
lacrimal  duct.     (Altec  EUanbcrgcr.  iu  LciKring'a  Allan.) 

The  frontal  sinus  is  very  large.  It  involves  almost  all  of  the  frontal  bone  and 
a  large  part  of  the  posterior  wall  of  the  cranium.  It  also  extends  for  a  variable  dis- 
tance into  the  horn  processes  when  these  are  present.  A  complete  median  septum 
separates  the  right  and  left  sinuses.  The  anterior  limit  is  indicated  by  a  transverse 
plane  through  the  middle  of  the  orbits.  It  extends  externally  to  the  crest  which 
limits  the  temporal  fossa  almve,  and  into  the  root  of  the  supraorbital  process.  At 
the  highest  part  of  the  cranial  cavity  and  at  the  tuberosity  on  the  posterior  surface 
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the  two  plates  of  the  bone  come  together.  The  cavity  is  very  irregular  and  is  Bub- 
divided  into  numeroua  spaces  by  ridges  and  partial  septa.  This  mulUlocular 
character  la  most  marked  in  the  anterior  part,  and  here  several  small  spaces  appear 
to  be  cut  off  from  the  main  cavity  (Baum).  The  supraorbital  canal  passes  through 
the  smua.  Several  small  openings  lead  from  the  sinus  to  the  ethmoidal  meatuses, 
and  thus  indirectly  to  the  upper  division  of  the  middle  meatus  nasi.  The  communi- 
cations with  the  cavity  of  the  superior  turbinal  and  with  the  lacrimal  part  of  the 
maxillary  sinus  which  are  seen  in  the  macerated  skull  are  closed  in  the  fresh  state 
by  mucous  membrane. 

The  maxillary  sinus  is  excavated  chiefly  ia  the  maxilla,  lacrimal,  and  malar, 
and  IS  not  divided  by  a  septum  as  in  the  horse.  It  extends  forward  as  far  as  the 
facial  tuber<wity,  or  a  little  further  in  old  animals.  Its  upper  limit  is  indicated 
approximately  by  a  line  drawn  from  the  infraorbital  foramen  to  the  upper  margin  of 
the  orbit.  It  is  continued  directly  backward  into  the  lacrimal  bulla  to  a  point 
nearly  opposite  to  the  bifurcation  of  the  zygomatic  process  of  the  malar.  It  also 
extends  upward  and  backward  through  a  large  opening  into  a  cavity  formed  by  the 
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t/jhS'  '^"'"f"''  ^*'*"*0'd,  and  turbinal  bones,  at  the  inner  side  of  the  orbit.' 
''■'•th  m?!t  *'"'.*^"^'.*-y  >8  irregular  and  the  roota  of  the  last  three  or  four  cheek 
"'"  liiii  ]'■  ."^*  i"to  it,  covered  by  a  plate  of  bone.  The  sinus  communicates  with 
Iwo  Ut'\l"".  *"."'"?  *^*"<'*'ly  ovgr  ^^hc  infraorbital  canal  through  an  oval  opening  about 
*Wu-r  J"i"n  '"'',**   (*'a.  5  to  7.5  cm.)  long.     Above  this  it  communicates  by  a 

't'hii  Mlatl "  ""■^■''ower  opening  with  the  middle  meatus  nasi. 
"f  Uiii  „iin/  -,  ■  *^*»B  ia  excavated  in  the  hard  palate,  and  is  separated  from  that 
"'" /'«/(()«  /  '  **""'  l>y  a  median  septum.  It  extends  from  the  posterior  liorder  of 
'*»//H-((((„,„V|"'  'j  "■"'*  11.11  inch  or  more  (2.5  to  3  cm.)  in  front  of  the  first  check  tooth. 
'l"-iiitniorl  ii  |'''***vc,  ilicra  ia  a  large  communication  with  the  maxillary  sinus  over 
7i«-  liiiut,  ,1  .f'  **"-J't^l.K4)thatthecavity  issometimesregardedasapartof  thatsinus. 
"" 'I'i'iii'iii,  1  ***'*'  '"  U»o  bony  roof  ot  the  sinus  is  closed  by  two  layers  of  mucous 
l"'--''-iu,r  In  l\    *        '   f>"<'Kb  stale.     The  palatine  canal  passes  obliquely  through  the 

'■'"■"I  -I m,',',  *t*'"\  "'"  '"'■'■imiil  BinuH  hy  some  authors      It  is  similar  in  location  imd  inthepofu- 

'■■"  "'/....,    ij,  ,,  '■"■  Hirliiniil  pari  of  llip  tronlal  sinua of  llip  liorsc,  with  ihe  imporlant  difference 

•■•  •iriiiiutiii-iili'  with  lh(\  fronta)  iniiuaes  id  the  ox. 
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The  sphenoidal  sinus  is  almost  entirely  in  the  sphenoid  bone  and  does  not 
communicate  with  the  palatine  and  maxillary  sinus.  It  has  one  or  two  openings 
into  the  ventral  ethmoidal  meatuses.  There  is  no  cavity  in  the  perpendicular  part 
of  the  palate  bone. 

There  are  several  small  air-cavities  between  the  lateral  mass  of  the  ethmoid 
and  the  anterior  part  of  the  frontal  sinus,  which  communicate  separately  with 
ethmoidal  meatuses. 


BONES  OF  THE  THORAaC  LIMB 

The  scapula  is  more  regularly  triangular  than  in  the  horse,  relatively  wider  at 
the  vertebral  end  and  narrower  at  the  lower  end.  The  scapular  index  is  about 
1  :  0.6.  The  spine  is  more  prominent  and  is  placed  further  forward,  so  that  the 
supraspinous  fossa  is  narrow  and  does  not  extend  to  the  lower  part  of  the  bone. 
The  spine  is  sinuous,  bent  backward  in  its  middle,  forward  below.  Its  free  border 
is  somewhat  thickened  in  its  middle,  but  bears  no  distinct  tubercle.  Instead  of 
subsiding  below  as  in  the  horse  the  spine  becomes  a  Uttle  more  prominent,  and  is 
prolonged  by  a  pointed  projection,  the  acromion,  from  which  part  of  the  deltoid 
muscle  arises.  The  subscapular  fossa  is  shallow.  The  areas  for  the  attachment 
of  the  serratus  muscle  are  not  very  distinct.  The  nutrient  foramen  is  usually  in 
the  lower  third  of  the  posterior  border.  The  glenoid  cavity  is  almost  circular  and 
without  any  distinct  notch.  The  tuberosity  is  small  and  close  to  the  gl^oid 
cavity.  The  coracoid  process  is  short  and  rounded.  The  cartilage  resembles 
that  of  the  horse. 

The  humerus  has  a  shallow  musculo-spiral  groove.  The  deltoid  tuberosity 
is  less  prominent  than  in  the  horse,  and  the  curved  line  running  from  it  to  the  neck 
bears  a  well-marked  tubercle  on  its  upper  part.  The  nutrient  foramen  is  usually 
in  the  lower  third  of  the  posterior  surface.  The  external  tuberosity  is  very  large, 
and  rises  an  inch  or  more  (ca.  3  cm.)  above  the  level  of  the  head.  Its  anterior  part 
curves  inward  over  the  bicipital  groove,  and  below  it  externally  there  is  a  promi- 
nent circular  rough  area  for  the  insertion  of  the  tendon  of  the  supraspinatus.  The 
anterior  part  of  the  internal  tuberosity  has  a  small  projection  which  curves  over 
the  groove.  The  groove  is  undivided.  The  distal  articular  surface  is  decidedly 
oblique,  and  the  grooves  and  ridge  are  very  well  marked.  The  coronoid  and 
olecranon  fossse  are  deep  and  wide.  The  external  condyloid  crest  is  represented  by 
a  rough  raised  area.  The  proximal  end  unites  with  the  shaft  at  three  and  one-half 
to  four  years,  and  the  distal  at  about  one  and  one-half  years. 

The  radius  is  short  and  relatively  broad.  It  is  somewhat  oblique,  the  lower 
end  being  nearer  the  median  plane  than  the  upper.  The  curvature  is  more  pro- 
nounced below  than  above.  The  shaft  is  prismatic  in  its  middle  part  and  has 
anterior,  external,  and  posterior  faces.  There  is  a  marked  increase  in  width  and 
thickness  lielow.  The  proximal  articular  surface  presents  a  synovial  fossa  which 
extends  inward  from  the  deep  groove  between  the  two  glenoid  cavities.  The 
bicipital  tuberosity  is  represented  by  a  slightly  elevated  rough  area.  The  posterior 
facets  for  the  ulna  are  larger  than  in  the  horse.  The  two  bones  commonly  fuse 
aJK)ve  the  proximal  interosseous  space  and  always  fuse  below  it,  except  near  the 
distal  end,  where  there  is  a  small  distal  interosseous  space.  A  groove  connects 
the  two  spaces  externally.  The  distal  extremity  is  large,  and  is  thickest  internally. 
Its  articular  surface  is  oblique  in  two  directions,  i.  f.,  from  within  upward  and 
backward.  The  grooves  for  the  extensor  tendons  are  shallow.  The  proximal  end 
unites  with  the  shaft  at  one  to  one  and  one-half  years,  and  the  distal  at  three  and 
one-half  to  four  years. 

The  approximation  of  the  lower  ends  of  the  forearms  and  the  carpi  gives  the  **knock-kneeii" 
Afipeanuice  in  cattle.     The  obliquity  of  the  joint  surfaces  produces  lateral  deviation  of  the  lower 
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part  of  the  limb  in  flexion.  Tbc  facets  for  the  radial  and  intermediate  carpala  are  narrower  than 
iQ  the  horse  and  run  obliquely  forward  and  outward.  The  surface  for  the  ulnar  carpal  is  extensive 
and  Baddle-ehaped;   ita  outer  part  is  furnished  by  the  ulna. 

The  ulna  ib  more  fully  developed  than  in  the  horse.    The  shaft  is  complete. 

External  iidterogity  qf  humenu 


utculft-npirat  groove 
Eztemal  condyloid  rreaf 

External  tubcrotity  qf  radiat 


Radial  carpal  In 


Unar  carpal  bone 
ntermediaU  carpal  bone 


Fw,^  second  ond  Ikird  oarpal  bo.  ''""^''  ""'"^  '^^ 

•tetacarpal  luberosUy 


I  nlerior  groove  of  large  metacarpal  bom 


'imt  phalanx 
'econd  phalaiii 
Third  phalatu 


three-sided,  and  strongly  curved-  It  is  fused  with  the  radius  in  the  adult,  except 
at  the  two  interosseous  spaces  mentioned  al>ove.  Its  upper  part  contains  a  medul- 
lary canal  which  extends  somewhat  into  the  proximal  end.  The  olecranon  is 
large  and  bears  a  rounded  tuberosity  above.     The  distal  end  is  fused  with  the 
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TftdiiiB;  it  projects  belowthelevelof  the  latter,  formingthe  styloid  process  (Processus 
styloideus  ulnae),  which  furnishes  part  of  the  facet  for  the  ulnar  carpal.  The  proxi- 
mal and  distal  ends  unite  with  the  shaft  at  three  and  one-half  to  four  years. 

The  caipus  consists  of  six  bones,  four  in  the  upper  row,  and  two  in  the  lower. 
The  upper  row  is  oblique  in  conformity  with  the  carpal  articular  surface  of  the 
radius.    The  radial  and  intermediate  resemble  in  general  those  of  the  horse,  but 


Bxlemal  c<md>^  of  ht 

External  tuberoaily  c 


tnlermediaU  carp 

Radial  carj^  carpal  bone 

Fu»ed  second  and  third  cnrpa  '  crpui  ooiie 

metacarpal  bone 
Melacarpai  lu 


wl  tetamoid 
fudattx 

esamoi/t 
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are  1*^  regular  in  shape,  and  their  long  axes  are  directed  obliquely  backward  and 
inward.  The  radial  is  narrower  than  in  the  horse  and  curves  upward  Ijehind.  The 
intenncdiate  is  constricted  in  its  middle,  and  wider  behind  than  in  front.  The 
ulnar  is  large  and  very  irregular.  Its  proximal  surface  is  extensive  and  sinuous  and 
articulates  with  both  radius  and  ulna.  Behind  is  a  large  oval  facet  for  articulation 
with  the  accessory  carpal.     The  accessory  is  short,  thick,  and  rounded;  it  articu- 
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lates  with  the  ulnar  carpal  only.  The  first  carpal  is  absent.  The  second  and  third 
carpals  are  fused  to  form  a  large  quadrilateral  bone.  The  fourth  carpal  is  a  smaller 
quadrilateral  bone. 

The  metacarpus  consists  of  a  large  metacarpal  and  an  external  small  meta- 
carpal bone.  The  large  metacarpal  bone  (Mc.  3  +  4)  results  from  the  fusion  of  the 
third  and  fourth  bones  of  the  foetus,  and  bears  evidences  of  its  double  origin  even 
in  the  adult  state.  The  shaft  is  shorter  than  in  the  horse,  and  is  relatively  wider  and 
flatter.  The  anterior  surface  is  rounded,  and  is  marked  by  a  vertical  vascular 
groove  connecting  two  canals  which  traverse  the  ends  of  the  shaft  from  before 
backward.  The  posterior  surface  is  flat  and  presents  a  similar  but  much  fainter 
groove.  The  borders  are  rough  in  the  upper  third.  The  proximal  end  bears  two 
slightly  concave  facets  for  articulation  with  the  bones  of  the  lower  row  of  the  car- 
pus; the  inner  area  is  the  larger,  and  they  are  separated  by  a  ridge  in  front  and  a 
notch  behind.  The  outer  angle  has  a  facet  behind  for  the  small  metacarpal  bone. 
The  inner  part  of  the  extremity  has  anterior  and  posterior  tuberosities.  The  distal 
end  is  divided  into  two  parts  by  a  sagittal  notch.  Each  division  bears  an  articular 
surface  similar  to  that  in  the  horse,  but  much  smaller.  The  medullary  canal  is 
divided  into  two  parts  by  a  vertical  septum  which  is  usually  incomplete  in  the  adult. 

The  small  metacaipal  bone  (Mc.  5)  is  a  rounded  rod  about  an  inch  and  a 
half  (ca.  3.0  to  4  cm.)  in  length,  which  lies  against  the  upper  part  of  the  outer  border 
of  the  large  bone.  Its  upper  end  articulates  with  the  latter,  but  not  with  the  carpus. 
The  lower  end  is  pointed. 

Four  cartilaginous  metacarpals  are  present  in  the  early  fcetal  state,  viz.,  the  second,  third, 
fourth,  and  fifth.  The  second  commonly  cither  disappears  or  unites  with  the  third:  sometimes 
it  develops  as  a  small  rod  of  bone.  The  third  and  fourth  gradually  unite,  but  can  be  cut  apart 
at  birth.  Each  has  three  centers  of  ossification;  the  proximal  epiphysis  fuses  with  the  snaft 
before  birth,  the  distal  at  two  to  two  and  one-half  years 

Four  digits  are  present  in  the  ox.  Of  these,  two — the  third  and  fourth — are 
fully  developed  and  have  three  phalanges  and  three  sesamoids  each.  The  second 
and  fifth  are  vestiges  and  are  placed  behind  the  fetlock;  each  contains  one  or  two 
small  bones  which  do  not  articulate  with  the  rest  of  the  skeleton. 

The  first  phalanges  are  shorter  and  narrower  than  in  the  horse  and  are  three- 
sided.  The  interdigital  surface  is  flattened  and  its  posterior  part  bears  a  promi- 
nence for  the  attachment  of  the  interdigital  ligaments.  The  proximal  extremity  is 
relatively  large,  and  is  somewhat  compressed  from  side  to  side.  The  articular 
surface  is  concave  from  before  backward  and  is  divided  by  a  sagittal  groove  into 
two  areas,  of  which  the  abaxial  one  is  the  larger  and  higher.  Behind  these  are 
two  facets  for  articulation  with  the  sesamoid  bones.  The  posterior  surface  bears 
two  tul)er()sities  separated  by  a  deep  depression.  The  distal  extremity  is  smaller 
than  the  proximal,  especially  in  the  antero-posterior  direction.  Its  articular 
surface  is  divided  by  a  sagittal  groove  into  two  convex  facets,  of  which  the  abaxial 
one  is  decidedly  the  larger.  There  are  depressions  on  either  side  for  ligamentous 
attachment.  The  bone  consists  at  birth  of  two  pieces — the  distal  end  and  the  fused 
shaft  and  upper  extremity.     Union  occurs  at  one  and  one-half  to  two  years. 

The  second  phalanges  are  about  two-thirds  of  the  length  of  the  first  and  are 
distinctly  three-sided.  The  proximal  articular  surface  is  divided  by  a  sagittal 
ridge  into  two  glenoid  cavities,  of  which  the  abaxial  one  is  much  the  larger.  There 
is  a  central  prominence  in  front  and  two  lateral  tubercles  b(»hind.  The  distal  ex- 
tremity is  smaller  than  the  proximal.  Its  articular  surface  encroaches  consider- 
ably on  the  anterior  and  posterior  surfaces,  and  is  divided  into  two  lateral  parts  by 
a  groove.  There  is  a  deep  depression  for  ligamentous  attachment  on  the  inter- 
digital side.  The  bone  contains  a  small  medullary  canal.  The  distal  end  unites 
with  the  rest  of  the  bone  about  the  middle  of  the  second  year. 

The  third  phalanges  resemble  in  a  general  way  one-half  of  the  bone  of  the  horse. 
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Each  has  four  surfaces.  The  dorsal  or  wall  surface  is  marked  in  its  lower  part  by  a 
shallow  groove,  along  which  there  are  several  foramina  of  considerable  size;  the 
posterior  one  of  the  series  is  the  largest,  and  conducts  to  a  canal  in  the  interior  of 
the  bone.  Below  the  groove  the  surface  is  prominent,  rough,  and  porous.  Near 
and  on  the  extensor  process  are  several  relatively  large  foramina.  The  slope  of  the 
surface  is  very  steep  posteriorly,  but  in  front  it  forms  an  angle  of  25  to  30  degrees 
with  the  ground  plane.  The  articular  surface  is  narrow  from  side  to  side,  and 
slopes  downward  and  backward.  It  is  also  oblique  transversely,  the  interdigital 
side  being  the  lower.  It  is  adapted  to  the  distal  surface  of  the  second  phalanx,  with 
the  exception  of  a  facet  behind  for  the  distal  sesamoid.  The  extensor  process  is 
very  rough.  The  volar  or  sole  surface  is  narrow  and  slightly  concave,  and  presents 
two  or  three  foramina  of  considerable  size.  It  is  separated  from  the  wall  surface 
by  a  border  which  is  sharp  in  front,  rounded  behind.  There  is  no  semilunar  crest, 
since  the  deep  flexor  tendon  is  attached  to  the  thick  posterior  border  of  the  sole 
surface.  The  interdigital  surface  is  smooth  and  grooved  below,  rough  and  porous 
above.  At  the  upper  angle  it  is  perforated  by  a  large  foramen,  which  is  equivalent 
to  the  volar  foramen  of  the  horse  and  leads  to  a  cavity  in  the  middle  of  the  bone. 
The  surface  is  separated  by  a  rounded  border  from  the  wall  surface,  and  by  a  sharp 
edge  from  the  sole  surface.  The  wing  or  angle  is  very  short  and  blunt,  and  there 
is  no  lateral  cartilage. 

Four  proximal  sesamoids  are  present,  two  for  each  digit.  They  are  much 
smaller  than  in  the  horse.  The  bones  of  each  pair  articulate  with  the  correspond- 
ing part  of  the  distal  end  of  the  large  metacarpal  bone  by  their  anterior  surifaces, 
with  each  other  and  with  the  first  phalanx  by  small  facets. 

The  two  distal  sesamoids  are  short  and  their  ends  are  but  little  narrower  than 
the  middle. 
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The  ilia  are  almost  parallel  to  each  other  and  are  also  less  oblique  with  regard 
to  the  horizontal  plane  than  in  the  horse.  They  are  relatively  small.  The  gluteal 
line  is  prominent  and  is  nearly  parallel  to  the  external  border;  it  joins  the  superior 
isehiatic  spine.  A  rounded  ridge  separates  the  two  parts  of  the  ventral  surface. 
The  surface  for  articulation  with  the  sacrum  is  triangular.  The  internal  angle  is 
truncated,  does  not  extend  as  high  as  the  vertebral  spines,  and  is  separated  from 
the  opposite  angle  by  a  wider  interval  than  in  the  horse.  The  external  angle  is 
relatively  large  and  prominent;  it  is  not  so  oblique  as  in  the  horse,  and  is  wide  in 
tlie  middle,  smaller  at  either  end.  The  shaft  is  short  and  compressed  from  side 
to  side. 

The  ischium  is  large.  Its  long  axis  is  directed  obliquely  upward  and  back- 
ward, forming  an  angle  of  about  45  to  50  degrees  with  the  horizontal  plane.  The 
transverse  axis  is  oblique  downward  and  inward  at  a  similar  angle,  so  that  this 
part  of  the  pelvic  floor  is  deeply  concave  from  side  to  side.  The  middle  of  the 
ventral  surface  bears  a  rough  ridge  or  imprint  for  muscular  attachment.  The 
superior  isehiatic  spine  is  high  and  thin,  and  bears  a  series  of  almost  vertical  rough 
lines  externally.  The  tuber  ischii  is  large  and  three-sided,  bearing  upper,  lower, 
ami  external  tuberosities.  The  ischial  arch  is  narrow  and  deep.  The  symphysis 
bears  a  ventral  ridge,  which  fades  out  near  the  ischial  arch. 

The  acetabular  branch  of  the  pubis  is  narrow,  and  is  directed  outward  and  a 
little  forward.  The  anterior  border  is  marked  by  a  transverse  groove  which  ends 
below  the  rough  ilio-pectineal  eminence.    The  longitudinal  branch  is  wide  and 

thin. 

The  acetabulum  is  smaller  than  in  the  horse.  The  rim  is  rounded  and  is 
usually  marked  by  two  notches.  One  of  these  is  postero-intemal  and  is  narrow 
and  deep;  it  leads  to  the  deep  acetabular  fossa  and  is  commonly  almost  converted 
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into  a  foramen  by  a  bar  of  bone.     The  other  notch  is  antero-interaal,  small,  and 
sometimes  replaced  by  a  foramen  or  absent. 

The  obturator  foramen  is  large  and  elliptical.     Its  inner  border  is  thin  and 
sharp. 


External  condyle  of  femur 
Ezlermd  tuberoHly  of  tibia 


External  maUeol 
Fibular  tarsal  bo-, 


{ernal  maUeiduit 


Ural  +  fourth  taraal  bone 
ond  tarsal  bone 
rat  tarsal  bone 
tallmetalarudboTte 


Froximal  ses 

First  pi 

Secotul  pi 

Distal  te 

Third  j — 


.    P0BTEBl<n    ViBW. 


The  pelvic  inlet  is  elliptical  and  is  more  oblique  than  in  the  horse.  In  a  cow 
of  medium  size  the  conjugate  diameter  is  about  nine  and  a  half  inches  (ca.  23  to  24 
cm.),  and  the  transverse  about  seven  inches  (ca.  18  cm.).  The  anterior  end  of  the 
symphysis  lies  in  a  transverse  plane  through  the  junction  of  the  third  and  fourth 
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sacral  segments.  The  roof  is  concave  in  both  directions.  The  floor  is  deeply  con- 
cave, particuiarly  in  the  transverse  direction.  The  cavity  is  narrower  and  its  axis 
isinclinedstronglyupward  in  the  posterior  part.  The  distance  between  theacetab- 
ulum  and  the  external  angle  of  the  iiium  is  only  a  little  (ca.  3  to  4  cm.)  more  than 
the  distance  between  the  former  and  the  tuber  ischii. 

The  femur  has  a  relatively  small  shaft,  which  is  cylindrical  in  its  middle,  pris- 
matic below.  The  trochanter  minor  has  the  form  of  a  rough  tuberosity,  and  is 
situated  higher  up  than  in  the  horse  and  encroaches  on  the  posterior  surface.  The 
trochanteric  ridge  (Crista  intertrochanterica  posterior)  connects  it  with  the  tro- 


1.  102— Fbokt 


chanter  major.  The  third  trochanter  is  absent.  The  supracondyloid  (plantar)  fossa 
is  shallow.  The  proximal  extremity  is  very  wide.  The  head  is  smaller  than  in  the 
horse  and  the  articular  surface  extends  considerably  on  the  upper  surface  of  the 
neck.  Instead  of  the  notch  there  is  a  small  depression  on  the  middle  of  the  head 
for  the  attachment  of  the  round  ligament.  The  neck  is  well  defined  except  above. 
The  trochanter  major  is  very  massive  and  is  undivided;  its  external  surface  is 
very  rough.  The  trochanteric  fossa  is  deep,  but  docs  not  extend  so  far  downwani  as 
in  the  horse.  The  distal  end  presents  no  very  striking  differential  features,  but  the 
lips  of  the  trochlea  are  less  obli<|Ue  than  in  the  liorse,  and  converge  very  slightly 
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,^^     x^roximal  extremity  unites  with  the  shaft  at  about  three  and  one-half 
belovr.    ^^  ^^^^^-tstl  at  three  and  one-half  to  four  years. 

years,  tYicj  .^^ -^  resembles  that  of  the  horse  rather  closely,  but  is  somewhat  shorter. 

The  "t^^P  distinctly  curved,  so  that  the  inner  side  is  convex.     The  posterior 

The  shat  t:.       ^    ^^  divided  into  two  areas,  and  the  lineae  musculares  are  fewer  and  extend 

suriace  is  ^^^^  ^^jx  in  the  horse.     The  articular  grooves  and  ridge  of  the  distal  end  are 

up  higher        .        -^^  in  direction,  and  present  an  extensive  but  shallow  synovial  fossa. 


almost  ^^^^^      ^    firroove  is  separated  by  a  sharp  ridge  from  an  outer  area  which  is  for 
The  extoT  m^  ^**-  ^^»  *    *^  .    .,  «        hi  mi  _  _„x : i.  ^r  *-u^  i»^4-^m,^^\  w^^^'l^^ 


The  exter^c^^    .^ith  the  external  malleolus.     The  anterior  part  of  the  internal  malle- 
articulatxo  j  downward  and  has  a  pomted  end.     The  groove  behind  it  is  broad 


olus  is  PT'^^^.^ned.     Externally  there  is  a  deep  narrow  groove  which  separates  two 
and  well  ^^^^       The  proximal  extremity  fuses  with  the  shaft  at  three  and  one-half 

promineTxc^^^^  the  distal  at  two  to  two  and  one-half  years. 

to  four  ^*^|^^-^;|ia  usually  consists  of  the  two  extremities  only.     The  head  is  fused  with 

Tt^^  Vxsi-l    condyle  of  the  tibia  and  bears  a  small  blunt-pointed  prolongation 

the  ^^^^^"^-^Y^^   distal  end  remains  separate  and  forms  the  external  malleolus  (some- 

beiow.       Y\c3ci  'the  os  malleolare).     It  is  quadrilateral  in  outline  and  compressed  from 

times  ca-^  3^^.       The  proximal  surface  articulates  with  the  distal  end  of  the  tibia,  and 

side  ta  e^   ^^^,^^1  spine  which  fits  into  the  groove  on  that  bone.     The  distal  surface 

bears  a*    ^- Yxe  fibular  tarsal,  and  the  inner  articulates  with  the  external  ridge  of  the 

rests  oxx     ^^^^  "bone.    The  outer  surface  is  rough  and  irregular. 

tibial_J^^   ^strly  cartilaginous  fibula  is  complete,  but  later  the  shaft  is  reduced  and  is 

■^       •-ej'oresented  by  a  fibrous  cord  which  connects  the  two  ends.     In  some  cases, 

usually  -tYie  upper  part  undergoes  partial  ossification,  forming  a  slender  rod  which 

howev"^    ^   ^jitiited  with  the  outer  border  of  the  tibia  and  is  joined  to  the  head  by 
is  us\x»*^*^->:    ^,,_ 

fiKrrfclXS       tissue. 

""     rr^Y-^^  pa^tella  is  long,  narrow,  and  very  thick.     The  anterior  surface  is  strongly 

fitnci  very  rough  and  irregular.  The  articular  surface  is  convex  from  side 
conve  ^^jxii^  nearly  straight  in  the  vertical  direction.  The  large  prominence  on  the 
}^  ^^       ^l<i^  ^^^  *^®  attachment  of  the  accessory  cartilage  allows  prompt  determina- 

*^^^  ^^^r    -fcV^e  side  to  which  the  bone  belongs.     The  apex  is  more  pointed  than  in  the 
tiorL  o*"     ^ 


^^^  r-j-^^l^^o  tarsus  consists  of  five  pieces;  the  central  and  fourth,  and  the  second  and 
,  .     J     -fc^trsal  bones  are  fused. 

•-fYxe  tibial  tarsal  bone  is  relatively  long  and  narrow,  and  is  somewhat  flattened 


.     ,^^    t>^f  ore  backward.     It  bears  a  trochlea  at  either  end.     The  groove  and  ridges 

^  ^Y^^    p>roximal  trochlea  are  not  spiral,  but  almost  sagittal;  the  outer  ridge  is  the 

^  '^^^tr,     ^-^^  articulates  with  both  tibia  and  fibula.     The  distal  trochlea  consists 

£    -t,-vvro    condyles  divided  by  a  groove,  and  articulates  with  the  combined  central 

^j^^    -f  ovirth  tarsals.    The  posterior  surface  bears  a  large  oval  facet  for  articulation 

-  ^13^   ^tie  fibular  tarsal;  this  occupies  most  of  the  surface,  and  is  convex  and  grooved 

f rorx^^    i3Ll30ve  downward.     The  outer  surface  presents  two  facets  for  articulation  with 

tH^    tftfexilar  tarsal,  and  is  excavated  and  rough  elsewhere.     The  inner  surface  beare 

-l^>,j_V>erosity  at  its  upper  part,  and  is  flattened  below. 
^  TTlie  fibular  tarsal  bone  is  longer  and  more  slender  than  m  the  horse.     The 

ais*'^'^  P^^  «^  ^Jie  body  is  compressed  laterally,  and  bears  a  projection  in  front  which 
\  <3^ul^*^s  with  the  external  malleolus.     The  tuber  calcis  is  marked  posterioriy  by 
r\<:\^  shallow  groove,  which  is  coated  with  cartilage  in  the  fresh  state. 

rrhe  central  and  fourth  tarsals  are  fused  to  form  a  large  bone  (Os  centrotarsale 
3^,jrtijm,  scapho-cuboid),  which  extends  across  the  entire  wdth  of  the  tarsus  and 
ic-vilates  with  all  of  the  other  bones.  The  greater  part  of  the  upper  surface  is 
,lclcd  on  the  distal  trochlea  of  the  tibial  tarsal,  and  its  mner  part  risers  high  above 
^  "•^^;  Posteriorly.  Externally  there  is  a  narrow  undulating  surface  for  articula- 
witn  the  distal  end  of  the  fibular  tarsal  bone.     The  posterior  surface  bears  two 
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tuberosities,  of  which  the  outer  one  is  rounded,  the  inner  more  prominent  and  nar- 
rower. 

The  first  tarsal  lx)ne  is  quadrilateral  and  small.  It  articulates  with  the  central 
above,  the  metatarsus  below,  and  the  second  tarsal  in  front. 

The  secoad  and  third  tarsals  are  fused  to  form  a  rhomboid  piece.  The  proxi- 
mal surface  is  concavo-convex,  and  articulates  with  the  central  component.  The 
distal  surface  is  undulating  and  rests  on  the  metatarsus.  The  external  surface 
bears  a  small  facet  in  front  for  the  fourth  tarsal  component,  and  the  posterior  sur- 
face a  very  small  one  for  the  first  tarsal  bone. 

The  large  metatarsal  bone  is  about  one-seventh  (ca.  3  cm.)  longer  than  the 
corresponding  metacarpal.     Its  shaft  is  compressed  laterally  and  is  distinctly 


•ial  tarsal  bone 

kj  +  third  laTial  bone 


Proximal  fe»ama 


Fio.  KM.— Sk El. tiros  of  I>ijit*l  Paht  oi-  Left  irisn  Lihb 

or  Ol.  INTE 

RH.L  VrEW. 

ti.  Tuber  fita;  tS.  UrfB  mclftlanal  bouei  30.  finl  phulKni;  31.  »can 

6j^^.:  . 

four-sided.  The  groove  on  the  anterior  surface  is  deep  and  wide.  The  posterior 
surface  is  marked  by  variable  grooves.  The  upper  foramen  on  this  surface  does 
not  perforate  the  shaft,  but  passes  obliquely  through  the  extremity,  opening  on  the 
posterior  part  of  its  proximal  surface.  The  post ero- internal  angle  of  the  proximal 
end  bears  a  facet  for  articulation  with  the  small  metatarsal  bone. 

The  small  metatarsal  bone  is  a  quadrilateral  disc  a  little  less  than  an  inch  in 
width  and  height.  Its  anterior  face  bears  a  facet  for  articulation  with  the  large 
metatarsal  bone. 

The  large  metatareal  bone  is  usually  resarded  as  «insistinft  of  the  fusMsl  Ihird  and  fourth 
metaUTBol  bones.  T)ip  medullary  eavily  is  subdividml  like  that  ot  tlic  latw  mrtacarpal  Iione. 
Some  anatomists,  however,  eonsidcr  that  the  ridRea  at  ihc  upper  end  of  euoh  border  represent  the 
•Mond  and  fifth  metatarsals  (Rosenbei^  and  Retlerer).  On  this  ba«is  the  small  lionc  would  be 
the  first  metatarsal. 
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The  phalanges  and  sesamoids  resemble  those  of  the  thoracic  limb  so  closely 
s  to  render  separate  description  unnecessary. 


SKELETON  OF  THE  PIG 
VERTEBRAL  COLUHN 

The  vertebral  formula  is  C,T,,.,5L^^,Cy,^„. 

The  cervical  vertebrae  are  short  and  wide.  The  bodies  are  elliptical  in  cross- 
section,  the  long  diameter  being  transverse.  The  anterior  articular  surfaces  are 
slightly  convex  from  side  to  side  and  concave  dorso-vent rally;  the  posterior  ones 
are  slightly  concave.  A  ventral  crest  is  not  present.  The  arches  are  wide  from 
side  to  side,  but  the  lamine  are  narrow,  so  that  a  ronaiderablc  interval  (Spatium 
intorarcualc)  separates  adjacent  arches  dorsally.  The  pedicles  are  perforated  by  a 
foramen  on  either  side  in  addition  to  the  usual  intervertebral  foramina.    The 


Fifl.  IM.— Skeletow  of  Pio,  I.atkbal  View. 
a.  Cranium:  b,  upper  iaw:  c.  lower  isw;  III .  Tlf..  eenrica]  vrtlrhra-;  (K.v..  fir*t  thoruir  venebn:  13 
Hap.  Ihirlrenth  rharnTic  vertebrn  <nc<l  to  Lwl):  IL..  Knl  lumbar  vrncbra^  61...  ritlh  lumbiir  vfnrbni  (tiKt 
tu  lut  luuaUy);  K..  ucnim;  .S..  eoecygfl  vrrtpbra:  IK.,  lint  rib;  UK.,  lut  rib:  U.l!n..  rtMtl  cartil&im:  !U.. 
•temum:  d.  Kiipru<i>ii>uuK  (u^'a  of  scapula:  d".  iiifnujiiixiui  r»Kxii;  I.  fpim  ot  kbpuIs;  t.  nnk  of  Kopula;  (. 
humrnul;  3.  bcwi  ot  huinrnii;  i,  luWrwiillcs  o[  buinrruii:  6.  Jdliiiil  tubenwily:  8,  exurnal  fpironilylr  of 
humn-uo:  /.  railiui;  p.  uIdd;   7.  oWranon:   A.  curpus:    IK -3X.  nrfiai  bomn:   i-i"".  melscarpivi:  t-it"".  pmiimid 

iUum  (lubrrcotnO:  9,  inlrnial  ■iirIp  uf  ilium  (tuber  kutbIc):    IU.  superior  iMhiatir  sjiiiie;  4,  iKbium:    (;.  luber 

(.  palHlii:  u.  lil.iB;  ffl.  rrr,-!  uf  libm:  J?.  eMrrnqJ  ronilvie  uf  libia;  r,  Hbul*;  W,  lall.u>:  (O-J/,  l»r™]  bonraj 
to',  (ulirr  ral<'i>.     (.Uler  LUenberKir,  in  LeLwring's  Allm.) 

tran.svorse  procos.srs  divide  into  two  branches,  both  of  which  increase  in  size  from 
the  third  to  the  sixth.  The  upper  branch  projects  outwani  and  backward;  it 
is  short  and  is  thickened  at  its  free  end.  The  lower  branch  is  a  quadrilateral  plate 
directed  vcntrally;  each  overlaps  the  succeeding  one  to  a  small  extent,  and  the 
scries  fomw  the  lateral  boundary  of  a  deep  and  wide  groove  beneath  the  bodies. 
The  spines  increase  in  height  from  the  third  to  the  Ia.st:  the  anterior  ones  are  in- 
clined backward,  the  pnsterior  ones  ftinvard.  The  last  ccrvi<al  is  recognized  by 
the  great  length  of  its  spine  (ca.  10  cm.  in  tin-  adult),  the  absence  of  the  ventral 
plate  of  the  transverse  process,  and  the  Ihitncss  of  the  hotly,  which  bears  a  pair  ot 
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small  facets  on  its  posterior  margin  for  the  heads  of  the  first  ribs.  It  has  foramiaa 
transvcrsaria,  and  usually  two  foramina  in  either  side  of  the  arch. 

The  dorsal  arch  of  the  atlas  l>eara  a  large  tuberosity.  The  ventral  tubercle  is 
long,  compressed  laterally,  and  projects  back  under  the  axis.  The  wing  is  flattened 
and  bears  a  posterior  tuberosity.  The  foramen  trans versarium  passes  through  the 
posterior  border  of  the  wing  to  the  fossa  under  the  latter,  and  is  not  visible  dorsally ; 
it  is  sometimes  very  small  or  absent.  The  sides  of  the  vertebral  foramen  bear 
two  lateral  projections  which  partially  divide  it  into  a  ventral  narrow  part,  which 
receives  the  odontoid  process,  and  a  dorsal  larger  part  for  the  spinal  cord.  In  the 
fresh  state  the  division  is  completed  by  the  transverse  ligament,  which  is  attached 
to  the  projections. 

The  axis  has  a  large  spinous  process,  which  is  directed  upward  and  backward. 
The  odontoid  process  is  a  thick  cylindrical  rod.  The  transverse  process  is  very 
small  and  the  foramen  transversarium  is  often  incomplete. 

The  thoracic  vertebrw  are  often  fifteen  in  number.  Their  bodies  arc  relatively 
long,  constricted  in  the  middle,  and  without  ventral  crests.     Their  extremities  are 


FiQ.  107.— Axis  of  Piu.  Lkft  L*TEn»L  \iew. 
a.  Odontal'l  proceu  (tiens) :  b.  spinous  piocess: 
oHiiDi:  d.  .Isr  foramt n:  c.  inwrwnebfnl  farnmen;  /.  dor-       c,  BDIerior  arlicular  procew;  d.poMerior  articulir  pro- 
■al1ut*iwri>-0,artlculv-surfaMn)rresponilinKlalb»or       tes-vs;  e.  transverse  procnw;  /.foramen  (tsnsvcnuu-- 

vrnlniJ  irefa  for  olon loir]  procen.     lEIIenberKcr-Baum.       focamrn:  V,  venebrni  faramen.     (LlleiiL>er|[«r-Bsum. 

elliptical,  depressed  in  the  middle  and  prominent  at  the  periphery.  The  arch  is 
perforated  by  a  foramen  on  either  side,  and  in  most  of  the  aeries  there  is  also  a 
foramen  in  the  posterior  part  of  the  root  of  the  transverse  process  which  communi- 
cates with  the  former  or  with  the  posterior  inter\'ertebral  foramen.  Sometimes 
there  is  a  foramen  in  the  anterior  part  of  the  process  also.  There  are  mammillary 
pr(M-es.ses  except  on  the  first  two;  in  the  posterior  five  or  six  vertebrie  they  project 
from  the  anterior  articular  processes.  The  facet  for  the  tubercle  of  the  rib  is 
al^sent  or  fused  with  that  for  the  head  in  the  last  five  or  six.  The  last  transverse 
proces-H  is  lumbar  in  character,  plate-like,  and  about  an  inch  (2  cm.)  long.  Small 
acces.sor>'  processes  occur  in  the  posterior  part  of  the  region.  The  first  spinous 
process  is  broad,  very  high,  and  inclined  a  httle  forward.  The  others  diminish 
very  gradually  in  length  to  the  tenth,  beyond  which  they  are  about  equal.  The 
sectjnd  to  the  ninth  are  inclined  backward,  the  tenth  is  vertical  (anticlinal),  and  the 
rest  incline  forward.  The  width  decreases  decidedly  from  the  fourth  to  the  tenth, 
beyond  which  there  is  a  gradual  increase.  The  summits  are  slightly  enlarged  and 
lie  almost  in  a  straight  line. 


B  ire  six  or  seven  in  number.    The  bodies  are  longer  than 
in  "ce  "z>rai.",i.*  r»?iC'. a  iTL-i  bear  a  ventra]  crest.    They  become  wider  and  flatter 
in  ■.irpt-tj'-r.i.cpiirt  't  theories.     The  arehes  are  deeply  notched,  and  are  separated 
-y  xa  jiiTKisinje  fptfc<.v  dorsally.    The  mammiUary  processes  project  outward  and 
>ai.-kiTar:.     Th^tr  tma^verw  processes  are  bent  downward  and  incline  a  little  for- 
war:.     T^ivir  >nsch  incrvi^es  to  the  fifth  and  is  much  diminished  in  the  last.     They 
rurru  ao  ir-.''iJi::oa  *i:h  each  other  or  with  the  sacrum.     The  posterior  edge  of  the 
rwji  vjl  ;m  ?rw«s  is  ouirketl  by  a  notch  in  the  anterior  part  of  the  series,  a  fora- 
men in  the  posterior  part.    The  spines 
are  broad  and  incline  forward,  with  the 
exception  of  the  last,  which  is  narrow 
and  vertical. 

Lesbre  states  that  six  and  Beven  lumbar 
vprt«bnc  occur  with  almost  equal  frequency. 
The  number  may  be  reduced  to  five,  and  the 
numbM'  oi  presacral  vertcbne  variea  from 
Iwenly-dx  to  twenty-nine. 

The  sacrum  consists  usually  of  four 
vertebrse,  which  fuse  later  and  less  com- 
pletely than  in  the  other  domesticated 
animals.  It  is  less  curved  than  in  the 
ox.  The  spines  are  absent,  excepting 
small  rudiments  on  the  last  two  seg- 
ments- The  middle  of  the  dorsal  surface 
b  flattened  and  smooth,  and  presents 
Openings  into  the  sacral  canal  between 
adjai.'ent  arches  (Spatiainterarcualia).  On 
either  side  are  the  superior  sacral  fora- 
mina, and  tubercles  which  indicate  the 
fuse*.!  articular  processes.  The  nings  re- 
semble those  of  the  ox.  The  anterior 
•..,  ■.»*  n-  »  >•»  "'^^^  ^  .,,„„i:u  articular  processes  are  very  large.  The 
"_ '„  .  .  ,'  ..1  .1  i„(i^«*,    iHit..-      (K'lvic  surface  resembles  thatof  the  ox, 

V  „    ■.    ■  V'v  -•  II.I....V.I'.'  but  is  not  so  strongly  curved,  and  the 

transverse  lines  are  verj-  distinct. 
I'*'-'  vvo  v(i#*(  YiMl»fc*<»  »rf  stHxittlly  vharacteriied  by  the  presence  of  func- 

.  ,..»'   .isii'tt  )'i>s^sw\v.  on  till-  fii-st  fv»ur  or  five.  l>eyond  which  these  processes 

^ ,  o  ",  ii,«n  ,>i  I K  iil.ti  ,uut  viuilliT.     'Hie  arvlu-s  of  the  first  five  or  six  are  complete. 

I'l,  .  ....v^i  «■  I'M^is^M'.-  ;»"v  l'iA\Hd  »nd  pUlMike  in  the  anterior  part  of  the  series 


t  pr»i[  ii»lly  !itmi;;ht.  The  thoracic  and  lumbar 
iv  vviitrslly.  tho  highest  point  of  which  is  at  the 
^■«vv»l  prvmnnitory  is  not  so  pronounced  as  in  the 


T>»K  Ribs 

■\iHU  )v«iiN,  of  which  seven  are  sternal  and  seven 
ov  i!i  mmrsl  str\>njily  curved  in  the  improved 
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breeds,  bo  that  there  is  a  fairly  distinct  angle,  except  toward  the  end  of  the  series. 
The  backward  slope  of  the  posterior  ribs  is  slight.  The  first  rib  is  prismatic,  has  a 
large  sternal  end,  and  a  very  short  cartilage.  The  width  is  greatest  in  the  third 
to  the  sixth,  and  the  length  in  the  sixth  and  seventh  usually.  The  tuberosity  fuses 
with  the  head  on  the  last  five  or  six.  The  second  to  the  fifth  form  diarthrodial 
joints  with  their  cartilages,  which  are  wide  and  plate-like. 


THE  STERNUM 

The  stemuin  consists  of  six  segments  and  resembles  that  of  the  ox  in  general 
form.  The  first  segment  (Manubrium)  is  long,  flattened  laterally,  and  bears  a 
blunt-pointed  cartilage  on  its  anterior  end;  its  posterior  end  forms  a  diarthrodial 
joint  with  the  body.  The  latter  is  flattened,  wide  in  its  middle,  narrow  at  either 
end.  The  widest  segments  are  formed  of  two  lateral  parts,  which  are  not  com- 
pletely fused  in  the  adult.  The  last  segment  has  a  long  narrow  part  which  bears 
the  xiphoid  cartilage. 

The  thorax  is  long  and  is  more  barrel-shaped  than  in  the  horse  or  ox,  since  the 
ribs  are  more  strongly  curved  and  differ  less  in  relative  length. 


I,  0«ipit>]  condyle: 


SHXIES  OF  THE  SKULL 

QtANIUH 

The  occipital  bone  has  an  extensive  squamous  part  or  supraoccipttal,  which 
forms  a  very  broad  and  prominent  crest.  The  latter  is  concave,  and  is  thick  and 
rough  above,  where  it  forms  the  highest  part  of  the  skull;  laterally  it  becomes 
thinner,  turns  downward,  and  is  continuous  with  the  temporal  crest.  Two  diver- 
gent ridges  pass  upward  from  the  foramen  magnum,  and  the  surface  between  them 
i«  concave  and  smooth.  The  greater  part  of  the  inner  (or  anterior)  surface  of  the 
aupraoccipital  is  united  with  the  parietal  bones,  but  a  lower  concave  area  faces 


into  the  cranial  cavity.  The  foramen  magnum  is  almost  triangular,  and  is 
narrow  above,  where  it  is  flanked  by  two  small  tuberosities.  The  pararaastoid 
processes  are  extremely  long  and  project  almost  straight  downward.  The  hypo- 
glossal foramen  is  at  the  inner  side  of  the  root  of  the  process.  The  basilar 
part  is  short  and  wide;  its  lower  surface  bears  a  thin  median  ridge  and  two 
lateral  imprints  or  tubercles  which  converge  at  the  junction  with  the  sphenoid 
bone. 


Squamous 
External 


Zygomatic  pi 
SupraorbiUd 


mporal  crett 
■ietal  creal 


Zygomatic  pi  Lacrimal  fora 

of  malar  6. 
Lacrimiit  Preorbitai  fos, 


The  interparietal  fuses  before  birth  with  the  occipital.  The  tentorium  osseum 
is  absent. 

The  parietal  is  overlapped  by  the  occipital  bone  behind  and  concurs  in  the 
formation  of  the  occipital  crest.  Its  external  surface  is  divided  by  the  parietal 
crest  into  two  parts.  The  inner  part  (Planum  parietale)  faces  upwani  and  forward, 
and  is  flattened  and  smooth.  Its  inner  border  is  short  and  straight  and  unites  early 
with  the  opposite  bone.  Its  anterior  border  is  concave  and  joins  the  frontal  bone. 
The  outer  part  (Planum  temporale)  faces  outward  and  is  more  extensive;  it  is 
concave,  fonns  a  large  part  of  the  temporal  fossa,  and  is  overlapped  below  by  the 
squamous  temporal.     The  parietal  crest  extends  in  a  curve  from  the  occipital  crest 
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forward  and  outward  to  the  supraorbital  process.  The  internal  surface  is  concave 
and  is  marked  by  digital  impressions.  The  lower  border  projects  into  the  cranial 
cavity  and  forms  a  crest  which  separates  the  cerebral  and  cerebellar  compartments 
laterally.  The  interior  forms  part  of  the  frontal  sinus  in  the  adult.  There  is  no 
parietotemporal  canal. 

The  frontal  bone  is  long.  The  frontal  surface  slopes  downward  and  forward, 
the  inclination  varj-ing  in  different  subjects.  The  anterior  part  is  concave  and  is 
marked  by  the  supraorbital  foramen  and  the  groove  leading  forward  from  the 
foramen  to  the  nasal  bone.  The  supraorbital 
canal  opens  into  the  orbit  at  the  upper  part  of 
the  inner  wall  of  the  latter.  The  supraorbital 
process  is  short  and  blunt -pointed,  and  is  not 
connected  with  the  zygomatic  arch.  The  gap 
in  the  orbital  margin  is  closed  by  the  orbital 
ligament  in  the  fresh  state.  The  orbital  part 
is  extensive  and  forms  the  greater  part  of  the 
inner  wall  of  the  orbit.  Its  upper  part  is  per- 
forated by  the  orbital  orifice  of  the  supraorbital 
canal,  in  front  of  which  is  the  distinct  fovea 
trochlearis.  The  ethmoidal  or  interna!  orbital 
foramen  is  situated  in  the  lower  part  near  the 
junction  with  the  orbital  wing  of  the  sphenoid. 
The  temporal  part  is  very  narrow  and  is  separ- 
ated from  the  orbital  plate  by  a  ridge  which 
joins  the  pterygoid  crest  below.  The  interior 
of  the  bone  is  excavated  by  the  frontal  sinus  in 
practically  its  entire  extent  in  the  adult.  In 
the  young  subject  the  cavity  is  confined  to  the 
anterior  part  and  the  rest  of  the  bone  is  thick. 

The  temporal  bone  has  a  general  resem- 
blance to  that  of  the  ox.  The  zygomatic  pro- 
cess is  short  and  stout  and  is  bent  at  a  right 
angle.  The  upper  border  of  the  process  is  thin; 
traced  from  before  backward  it  curves  sharply 
upward  and  forms  a  high  prominence  in  front 
of  the  external  auditory  meatus;  beyond  this 
it  drops  rather  abruptly  and  is  then  continued 
upward  to  the  occipital  crest.  The  anterior 
part  of  the  lower  border  joins  the  zygomatic 

process  of  the  malar,  which  is  deeply  notched.     ^  ^   ___  ^^___  ^  ^^  „„,„„„„  „       „„ 
The  condyle  is  concave  in  the  transverse  direc-     mp!ii(ou'i'°X"ioi'irpro^"V!"huiiro 
tion.     The  postglenoid  process  is  absent,  but     '"■  i»i»nin>  baa«  ennn-.  r.  pKn-goki  pnKoa 
the  articular  surface  isljounded  behind  and  in-     ™|B^inTfo'™mrn'^'Iaiiiiine(0*ft   (stnukt' 
temally  by  a  crest.    There  is  no  paricto-tem-     Anat.  ,^.  H»iisii»re,) 
poral  canal.  The  external  auditory  canal  is  very 

long  and  is  directed  upward  and  outward.  The  bulla  ossea  is  large,  compressed 
laterally,  and  bears  a  pointed  muscular  process  in  front.  A  narrow  space  intervenes 
between  the  bulla  and  the  basilar  part  of  the  occipital  l)one,  so  that  the  foramen 
lacenim  resembles  that  of  the  horse.  The  small  hyoid  process  is  situated  in  a  deep 
depression  in  front  of  the  root  of  the  paramastoid  process,  anti  the  stjlo-mastoid 
foramen  is  immediately  external  to  it.  The  petrous  part  presents  no  important 
differential  features.  The  squamous  part  (including  the  root  of  the  zygomatic 
process)  contains  an  air-cavity,  which  is  continuous  with  the  sphenoidal  sinus. 

The  sphenoid  bone  is  short  and  resembles  that  of  the  ox  in  g{'neral.    The  body 
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into  the  cranial  cavity.  The  foramen  m^num  is  almost  triangular,  and  is 
narrow  above,  where  it  is  fianked  by  two  small  tuberosities.  The  paramastoid 
processes  are  extremely  long  and  project  almost  straight  downward.  The  hypo- 
glossal foramen  is  at  the  inner  side  of  the  root  of  the  process.  The  basilar 
part  is  short  and  wide;  its  lower  surface  bears  a  thin  median  ridge  and  two 
lateral  imprints  or  tubercles  which  converge  at  the  junction  with  the  sphenoid 
bone. 

P,   ■  ■  •■ 

cipiud  crest 
Tern] 

mporal  treat 
Squamous  .  ,  , 


Zygomatic  p\ 
oj  tempornl 
Supraiirbilai 


Zygomatic  pi  Lacrinud  foramen 

o]  TtuxUir  0 
Lacrimal  Preorbital  Joaaa 


The  interparietal  fuses  before  birth  with  the  occipital.  The  tentorium  osseum 
is  absent. 

The  parietal  is  overlapped  by  the  occipital  bone  behind  and  concurs  in  the 
formation  of  the  occipital  crost.  Its  external  surface  is  divided  by  the  parietal 
crest  into  two  parts.  The  inner  part  {Planum  parietale)  fares  upward  and  forward, 
and  is  flattened  and  smooth.  Its  inner  l>ordcr  is  short  and  straight  and  unites  early 
with  the  opposite  bone.  Its  anterior  border  is  concave  and  joins  the  frontal  bone. 
The  outer  part  (Planum  temporale)  faces  outward  and  is  more  extensive;  it  is 
concave,  forms  a  large  part  of  the  temporal  fossa,  and  is  overlapped  below  by  the 
squamous  temporal.     The  parietal  crest  extends  in  a  curve  from  the  occipital  crest 
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forward  and  outward  to  the  supraorbital  process.  The  internal  surface  is  concave 
and  13  marked  by  digital  impressions.  The  lower  border  projects  into  the  cranial 
cavity  and  forms  a  crest  which  separates  the  cerebral  and  cerebellar  compartments 
laterally.  The  interior  forms  part  of  the  frontal  sinus  in  the  adult.  There  is  no 
parieto-temporal  canal. 

The  frontal  bone  is  long.  The  frontal  surface  slopes  downward  and  forward, 
the  inclination  varying  in  different  subjects.  The  anterior  part  is  concave  and  is 
marked  by  the  supraorbital  foramen  and  the  groove  leading  forward  from  the 
foramen  to  the  nasal  bone.  The  supraorbital 
canal  opens  into  the  orbit  at  the  upper  part  of 
the  inner  wall  of  the  latter.  The  supraorbital 
process  is  short  and  blunt-pointed,  and  is  not 
connected  with  the  zygomatic  arch.  The  gap 
in  the  orbital  margin  is  closed  by  the  orbital 
ligament  in  the  fresh  state.  The  orbital  part 
is  extensive  and  forms  the  greater  part  of  the 
inner  wall  of  the  orbit.  Its  upper  part  is  per- 
forated by  the  orbital  orifice  of  the  supraorbital 
canal,  in  front  of  which  is  the  distinct  fovea 
trochlearis.  The  ethmoidal  or  internal  orbital 
foramen  is  situated  in  the  lower  part  near  the 
junction  with  the  orbital  wing  of  the  sphenoid. 
The  temporal  part  is  very  narrow  and  is  separ- 
ated from  the  orbital  plate  by  a,  ridge  which 
joins  the  pterygoid  crest  below.  The  interior 
of  the  bone  is  excavated  by  the  frontal  sinus  in 
practically  its  entire  extent  in  the  adult.  In 
the  young  subject  the  cavity  is  confined  to  the 
anterior  part  and  the  rest  of  the  bone  is  thick. 

The  temporal  bone  has  a  generaJ  resem- 
blance to  that  of  the  ox.  The  zygomatic  pro- 
cess is  short  and  stout  and  is  bent  at  a  right 
angle.  The  upper  border  of  the  process  is  thin ; 
traced  from  before  backward  it  curves  sharply 
upward  and  forms  a  high  prominence  in  front 
of  the  external  auditory  meatus;  beyond  this 
it  drops  rather  abruptly  and  is  then  continued 
upward  to  the  occipital  crest.  The  anterior 
part  of  the  lower  border  joins  the  zygomatic 
process  of  the  malar,  which  is  deeply  notched. 
The  condyle  is  concave  in  the  transverse  direc- 
tion.    The  postglenoid  process  is  absent,  but 

the  articular  surface  is  bounded  behind  and  in-       

temally  by  a  crest.    There  is  no  parieto-tem-     Anai.  <i.  H»u«(irre.)  ' 
poral  canal.  Theextemalauditory  canal  is  very 

long  and  is  directed  upward  and  outward.  The  bulla  ossca  is  large,  compressed 
laterally,  and  bears  a  pointed  muscular  process  in  front.  A  narrow  space  intenenes 
between  the  bulla  and  the  basilar  part  of  the  occipital  bone,  so  that  the  foramen 
lacerum  resembles  that  of  the  horse.  The  small  hyoid  process  is  situated  in  a  deep 
depression  in  front  of  the  root  of  the  paramastoid  process,  and  the  stjlo-mastoid 
foramen  is  immediately  external  to  it.  The  petrous  part  presents  no  important 
differential  features.  The  squamous  part  (including  the  root  of  the  zygomatic 
process)  contains  an  air-cavity,  which  is  continuous  with  the  sphenoidal  sinus. 

The  si^enoid  bone  is  short  and  resembles  that  of  the  ox  in  general.    The  body 
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into  the  cranial  cavity.  The  foramen  magnum  is  almost  triangular,  and  is 
narrow  above,  where  it  is  flanked  by  two  small  tuberosities.  The  paramastoid 
procesaes  are  extremely  long  and  project  almost  straight  downward.  The  hypo- 
glossal foramen  is  at  the  inner  side  of  the  root  of  the  process.  The  basilar 
part  is  short  and  wide;  its  lower  surface  bears  a  thin  median  ridge  and  two 
lateral  imprints  or  tubercles  which  converge  at  the  junction  with  the  sphenoid 
bone. 
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The  interparietal  fuses  l>efore  birtli  with  the  ocfipital.     The  tentorium  o 
is  absent. 

The  parietal  is  overlapi>ed  by  the  ocripital  bone  behind  and  concurs  in  the 
funnatiun  of  the  occipital  crest.  Its  e,\lrrnal  surface  i«  divided  by  the  parietal 
cn'st  info  two  parts.  The  inner  part  (Planum  parieialc)  faces  upwanl  and  forward, 
ami  is  flattened  and  smooth.  Its  inner  border  is  short  an<l  straight  and  unites  early 
with  the  opposite  Ikihc.  Its  anterior  bttnier  is  concave  and  joins  the  frontal  lx»ne. 
The  outer  part  (Planum  temporale)  faces  outward  and  is  more  extensive;  it  is 
concave,  forms  a  larp'  part  of  the  tcm]Kiral  fossa,  and  is  overlapped  Ih'Iow  by  the 
6(|uamous  temporal.     The  parietal  crest  cxtemls  in  a  curve  from  the  occipital  crest 


FACE  143 

an  air-cavity  which  opens  into  an  ethmoidal  meatus.  The  inner  plate  curves 
inward  and  unites  with  the  vomer  and  ethmoid  to  form  a  horizontal  plate  (Lamina 
transversalis),  which  divides  the  posterior  part  of  the  nasal  cavity  into  an  upper 
olfactory  part  and  a  lower  respiratory  part. 

The  pterygoid  bone  is  nearly  vertical  in  direction,  and  is  narrow  in  its  middle, 
wide  at  each  end.  The  external  surface  is  free  below  and  forms  the  inner  wall  of 
the  pterygoid  fossa.     The  lower  end  is  notched  and  forms  a  distinct  hamulus. 

The  nasal  bone  is  very  long  and  its  width  is  almost  uniforjn,  except  at  the 
anterior  end,  which  is  pointed  and  reaches  almost  as  far  forward  as  the  premaxilla. 
The  facial  surface  is  flattened  from  side  to  side.  In  profile  it  is  nearly  straight  in 
some  subjects,  variably  concave  in  others.  The  external  border  is  free  to  a  small 
extent  in  front  only;  otherwise  it  is  firmly  connected  with  the  premaxilla  and 
maxilla.     In  the  adult  the  frontal  sinus  extends  into  the  posterior  part  of  the  bone. 

The  lacrimal  bone  is  very  sharply  bent.  Its  facial  surface  presents  a  deep 
depression,  surmounted  by  a  ridge  or  tubercle.  On  or  close  to  the  orbital  margin 
are  two  lacrimal  foramina  which  lead  to  the  lacrimal  canals.  The  orbital  surface 
presents  a  fossa  in  which  the  inferior  oblique  muscle  of  the  eyeball  arises,  and  its 
lower  part  bears  a  crest,  which  is  crossed  obliquely  by  a  vascular  furrow.  The 
upper  border  articulates  with  the  frontal  only.  The  bone  concurs  in  the  formation 
of  the  maxillary  sinus. 

The  malar  bone  is  strongly  compressed  from  side  to  side.  Its  facial  surface 
is  small  and  presents  a  fossa  which  is  continuous  with  the  depressions  of  the  maxilla 
and  lacrimal.  The  orbital  surface  is  still  smaller  and  is  smooth  and  deeply  grooved. 
The  zygomatic  process  is  very  extensive,  especially  in  the  vertical  direction.  Its 
external  surface  is  convex  and  free,  and  bears  a  rough  eminence  in  its  middle.  Its 
internal  surface  is  concave;  it  is  overlapped  in  front  by  the  maxilla,  and  in  the 
remainder  of  its  extent  is  free  and  smooth.  The  upper  border  is  thick  and  rounded 
in  front,  where  it  forms  the  lower  part  of  the  orbital  margin;  behind  this  it  forms 
an  extensive  notch  which  receives  the  zygomatic  process  of  the  temporal.  (It 
might  be  regarded  as  dividing  into  frontal  and  temporal  branches.)  The  lower 
Ijorder  is  convex  and  becomes  thinner  behind. 

The  turbinal  bones  resemble  those  of  the  ox.  The  superior  turbinal  is,  however, 
relatively  longer,  less  fragile,  and  more  firmly  attached  to  the  nasal  bone.  There 
is  no  middle  turbinal. 

The  vomer  is  very  long.  The  anterior  extremity  reaches  to  the  body  of  the  pre- 
maxilla or  very  close  to  it.  The  lower  border  is  received  into  a  groove  formed  by 
the  nasal  crest  of  the  maxillae  and  palate  bones  and  in  front  by  the  palatine  processes 
of  the  premaxillse.    The  posterior  border  is  concave,  thin,  and  sharp. 

The  OS  rostri  (or  prenasal  bone)  is  situated  in  the  snout  between  the  nostrils. 
It  has  the  form  of  a  short  three-sided  prism.  The  upper  surface  is  convex  and  is 
notched  at  each  end.  The  lateral  surfaces  are  concave,  smooth,  and  converge 
below,  forming  a  grooved  lower  border.  The  posterior  surface  is  triangular, 
notched  centrally,  and  rough  laterally.  The  anterior  surface  is  deeply  pitted  and 
is  surrounded  by  an  irregular  sharp  border. 

The  mandible  is  very  strong,  and  differs  very  much  from  that  of  the  horse  or 
ox.  The  body  narrows  decidedly  in  front;  the  lingual  surface  is  deeply  concave; 
the  mental  surface  is  strongly  convex,  slopes  downward  and  backward,  and  forms 
a  distinct  prominence  at  the  point  of  divergence  of  the  rami.  Above  this  promi- 
nence is  a  pair  of  foramina.  The  alveolar  border  presents  six  alveoli  for  the  in- 
cisor teeth,  and  a  little  further  back  two  large  cavities  for  the  canine  teeth.  There 
are  two  pairs  of  mental  foramina  of  considerable  size  and  a  variable  number  of 
smaller  ones.  The  rami  diverge  more  than  in  the  horse  or  ox,  and  the  upper  part 
is  somewhat  incurved.  The  horizontal  part  is  very  thick  and  strong.  Its  outer 
surface  is  strongly  convex  from  above  downward.     The  inner  surface  is  prominent 


144  SKELETON    OP   THE    PIO 

over  the  roots  of  the  molar  teeth  and  overhangs  the  concave  lower  part.  The 
alveolar  border  is  thin  in  front  and  widens  behind;  it  does  not  follow  the  axis  of 
the  ramus,  but  runs  nearly  straight  and  producea  the  marked  overhang  noted  al>ove. 
There  are  seven  alveoli  for  the  lower  cheek  teeth,  which  increase  in  size  from  before 
backward.  The  first  is  small,  not  always  present  in  the  adult,  and  is  separated  by 
short  spaces  from  the  second  and  the  canine  alveolus.  The  vertical  part  is  rela- 
tively wide  above.  The  condyle  is  convex  in  both  directions,  wide  in  front,  narrow 
and  declivitous  l>ehind.  The  very  small  and  thin-edged  coronoid  process  is  not 
quite  so  high  as  the  condyle,  from  which  it  is  separated  by  a  very  wide  notch.  The 
mandibular  foramen  is  large.  The  two  halves  of  the  bone  unite  soon  after  birth 
in  the  improved  breeds. 

The  body  of  the  hyoid  bone  is  broad  from  before  backward,  short  transversely, 
and  bears  on  its  ventral  aspect  a  very  short  point«d  lingual  process.  The  thyroid 
comua  are  wide  and  curved,  concave  and  grooved  dorsally;  their  ends  are  attached 
to  the  thyroid  cartilage  of  the  larynx  by  rather  long  bars  of  cartilage.  The  small 
comua  are  short,  wide,  and  flattened  dorso-ventrally;  they  are  attached  to  short 
bars  which  project  from  the  junction  of  the  body  and  thyroid  comua.     The  middle 

comu  is  a  little  longer  than  the 
small  comu,  but  b  relatively 
slender;  it  is  largely  cartila- 
ginous in  the  young  subject 
and  does  not  ossify  at  either 
end.  The  great  comu  is  a 
very  slender  rod,  slightly  en- 
larged at  either  end;  the  upper 
extremity  is  attached  to  the 
hyoid  process  of  the  temporal 
by  a  rather  long  and  wide  bar 
of  cartilage. 
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its  facial  part — and  the  frontal 
profile  is  almost  straight.  The  condition  is  very  pronounced  in  wild  or  semi-feral  pigs, 
and  exists  also  in  the  improved  breeds  during  extreme  youth.  Most  of  the  latter  are 
decidedly  brachycephalic  when  fully  developed;  the  face  is  "dished"  in  a  pro- 
nounced fashion.  The  frontal  region  slopes  sharply  upward,  and  the  nasal  region 
is  shortened,  and  in  some  specimens  even  distinctly  concave  in  profile.  The  supra- 
orbital foramina  are  about  midway  between  the  orbital  margin  and  the  frontal 
suture.  The  supraorbital  grooves  extend  forward  from  the  foramina  to  the  nasal 
region  and  turn  outward  and  downward  toward  the  infraorbital  foramina  over  the 
ridges  which  separate  the  nasal  and  lateral  regions. 

The  lateral  surface  is  triangular  when  the  mandible  is  included.  The  tem- 
poral fossa  is  entirely  lateral  and  its  long  axis  is  almost  vertical.  It  is  bounded 
above  by  the  occipital  crest,  behind  by  the  temporal  crest,  in  front  by  the  parietal 
crest,  and  is  marked  off  from  the  orbital  cavity  by  the  supraorbital  process  and  a 
curved  crest  which  extends  from  it  to  the  root  of  the  pterj'goid  process.  The 
zygomatic  arch  is  strong,  high,  and  flattened  from  side  to  side.  Its  root  is  notched 
above  and  bears  a  projection  below.  It  cun-es  sharply  upward  l>ehind  and  forms 
a  pointed  recurved  projection  above  and  in  front  of  the  external  auditory  meatus. 
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The  orbit  is  small.  Its  margin  is  deficient  behind  in  the  dry  skull,  thick  and  rounded 
in  front  and  below.  The  cavity  is  limited  below  by  a  ridge  on  the  frontal  and 
lacrimal  bones,  and  is  separated  by  a  crest  from  the  temporal  fossa.  The  inner 
wall  is  perforated  above  by  the  orbital  opening  of  the  supraorbital  canal,  and  below 
by  the  optic  and  ethmoidal  foramina;  on  its  antero-inferior  part  is  the  fossa  in 
which  the  inferior  oblique  muscle  of  the  eye  takes  origin.  Two  lacrimal  foramina 
are  found  on  or  close  to  the  anterior  margin.  The  pterygo-palatine  fossa  is  well 
defined;  its  upper  part  forms  a  deep  groove  which  leads  from  the  large  foramen 
in  the  sphenoid  (like  that  of  the  ox)  to  the  very  large  maxillary  foramen.  The  pre- 
orbital  region  is  deeply  grooved  in  its  length  and  is  clearly  marked  ofif  by  a  ridge 
from  the  nasal  and  frontal  regions.  The  facial  crest  is  short,  usually  thin-edged, 
and  lies  above  the  fifth  and  sixth  cheek  teeth.  A  little  (ca.  2  cm.)  in  front  of  it  is 
the  infraorbital  foramen.  There  is  a  ridged  prominence  over  the  canine  alveolus. 
In  some  skulls  the  anterior  part  of  the  upper  jaw  is  inclined  upward. 

The  most  striking  features  of  the  basal  surface  are  as  follows:  The  paramas- 
toid  processes  are  extremely  long,  less  flattened  than  in  the  horse  and  ox,  and  nearly 
vertical.  At  the  inner  side  of  the  root  of  each  is  the  hypoglossal  foramen,  and  in 
front  of  it  are  the  stylo-mastoid  foramen  and  a  deep  cavity  in  which  the  hyoid 
process  is  concealed.  The  bulla  ossea  is  long,  compressed  laterally,  and  bears  a 
sharp,  short,  muscular  process.  The  basioccipital  is  wide  and  flattened;  it  bears 
a  median  crest  and  two  lateral  tubercles.  The  posterior  nares  are  small  and  are 
wider  below  than  above.  On  either  side  of  them  is  the  tuberosity  of  the  palate 
bone,  and  above  this  is  the  pterygoid  fossa.  The  palate  is  remarkably  long  and  is 
relatively  narrow.  It  constitutes  about  two-thirds  of  the  entire  length  of  the  skull. 
It  is  widest  between  the  canines  and  premolars  and  narrow  at  each  end.  It  is 
marked  by  a  crest  medially  and  by  the  palatine  foramen  and  groove  laterally. 
The  anterior  part  bears  transverse  ridges.  It  is  moderately  arched  from  side  to 
side.  In  some  specimens  it  is  nearly  straight  or  slightly  concave  in  its  length; 
in  others  it  curves  upward  to  a  variable  degree  in  front.  The  posterior  end  always 
slopes  upward  more  or  less. 

The  posterior  or  nuchal  surface  is  remarkable  for  its  height  and  the  breadth 
of  the  occipital  crest.  The  central  part  above  the  foramen  magnum  is  smooth  and 
concave  from  side  to  side,  and  is  bounded  laterally  by  ridges,  which  converge  below 
and  end  on  two  tubercles  at  the  upper  margin  of  the  foramen  magnum.  The  sur- 
face is  separated  from  the  temporal  fossse  by  the  temporal  crests,  which  curve 
downward  and  outward  and  blend  with  the  external  auditory  canals.  The  mastoid 
process  has  the  form  of  a  plate  which  overlaps  the  root  of  the  paramastoid  process 
and  bears  a  crest  on  its  anterior  part. 

The  cranial  cavity  is  small,  in  spite  of  the  great  size  of  the  cranium;  the 
discrepancy  is  due  to  the  enormous  development  of  the  frontal  sinuses  in  the  adult. 
It  Ls  relatively  longer,  but  much  lower  than  that  of  the  ox.  Its  width  is  greatly 
diminished  between  the  orbits.  The  olfactory  fossse  are  extensive  and  ver>'  oblique. 
The  floor  resembles  that  of  the  ox,  but  the  foramen  ovale  is  absent,  the  dorsum 
sellie  is  more  developed,  and  the  foramen  lacerum  basis  cranii  is  like  that  of  the 
horse.  Two  oblique  lateral  crests  clearly  mark  the  limit  between  the  cerebral  and 
cerebellar  compartments.  The  tentorium  osseum  and  the  parieto-temporal  canals 
are  absent. 

The  nasal  cavity  is  very  long.    Its  posterior  part  is  divided  by  a  horizontal 

plate  into  olfactory  and  respiratory  parts.    The  olfactory  part  or  fundus  is  above, 

and  contains  the  ethmoturbinals  and  ethmoidal  meatuses.    The  lower  part  is 

continuous  with  the  inferior  meatus  and  leads  to  the  pharyngeal  orifice;  hence  it  is 

sometimes  called  the  naso-pharyngeal  meatus.    The  bony  roof  is  almost  complete 

in  front  on  account  of  the  great  length  of  the  nasal  bones. 

The  frontal  sinus  is  a  vast  excavation  in  the  adult  animal.    It  involves  all  of 
10 
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the  roof  and  almost  all  of  the  sides  of  the  cranium,  and  extends  forward  into  the 
roof  of  the  nasal  cavity  a  variable  distance — sometimes  as  far  as  a  transverse  plane 
through  the  infraorbital  foramina.  The  septum  between  the  right  and  left  sinuses 
is  usually  deflected  in  an  irregular  manner  in  its  middle  part,  but  is  practically 
median  at  either  end.  Each  sinus  is  subdivided  by  numerous  septa,  some  of  which 
are  complete.  Thus  the  sinus  is  divided  into  compartments,  each  of  which  com- 
municates with  an  ethmoidal  meatus. 

In  the  young  pig  the  sinus  is  small  and  is  confined  to  the  anterior  part  of  the  frontal  bone. 
Later  it  extends  backward,  outward,  and  to  a  less  extent  forward.  In  the  old  subject  it  penetrates 
laterally  into  the  supraorbital  process  and  the  root  of  the  zygomatic  process  of  the  temporal  bone, 
and  behind  almost  down  to  the  foramen  magnum  and  the  occipital  condyles.  It  then  consists 
of  six  to  eight  compartments  usually. 

The  maxillary  sinus  is  relatively  small.  Its  anterior  end  is  a  little  less  than 
an  inch  (ca.  2  cm.)  behind  the  infraorbital  foramen,  and  it  extends  upward  into 
the  lacrimal  and  backward  into  the  malar  bone.  The  infraorbital  canal  passes 
along  its  floor,  and  the  roots  of  the  molar  teeth  do  not  project  up  into  it.  It  does 
not  communicate  with  the  frontal  and  sphenoidal  sinuses,  but  with  the  posterior 
part  of  the  middle  meatus  by  means  of  a  considerable  orifice. 

The  sphenoidal  sinus  is  very  large.  It  involves  the  body,  pterygoid  processes, 
and  temporal  wings  of  the  sphenoid  bone,  and  extends  into  the  squamous  temporal. 
It  communicates  with  the  ventral  ethmoidal  meatus. 

There  is  a  small  sinus  in  the  perpendicular  part  of  the  palate  bone  which  com- 
municates with  an  ethmoidal  meatus. 
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The  scapula  is  very  wide,  the  index  being  about  1 : 0.7.  The  spine  is  tri- 
angular and  is  very  wide  in  its  middle,  which  curves  backward  over  the  infra- 
spinous  fossa  and  bears  a  large  tuberosity.  Its  lower  part  bears  a  small  projection 
(rudimentary  acromion) .  The  anterior  border  is  strongly  convex  in  profile,  sinuous 
when  viewed  from  the  front,  and  thick  and  rough  in  its  middle.  The  posterior 
border  is  wide,  slightly  concave,  and  bears  an  outer  rough  lip.  The  vertebral 
border  is  convex,  and  the  cartilage  is  not  so  extensive  as  in  the  horse  and  ox.  The 
cervical  angle  is  thin  and  bent  inward  a  little.  The  dorsal  angle  is  thick  and  is 
about  a  right  angle.  The  neck  is  well  defined.  The  rim  of  the  glenoid  cavity  is 
rounded  and  not  notched.  The  tuberosity  is  just  above  the  antero-intemal  part 
of  the  glenoid  cavity  and  bears  no  distinct  coracoid  process. 

The  humerus  has  an  appearance  in  profile  somewhat  like  an  italic  /  minus  the 
cross-bar;  this  is  due  to  the  marked  backward  and  forward  inclination  of  the  prox- 
imal and  distal  ends  respectively.  The  shaft  is  decidedly  compressed  from  side  to 
side.  The  internal  surface  i?  extensive  and  flattened;  it  is  separated  from  the 
anterior  surface  by  a  distinct  border,  and  beara  no  teres  tubercle.  The  musculo- 
spiral  groove  is  shallow.  The  deltoid  tuberosity  is  small,  and  there  is  a  larger 
rounded  eminence  midway  between  it  and  the  external  tuberosity.  The  nutrient 
foramen  is  on  the  posterior  surface  below  its  middle.  The  head  is  more  strongly 
curved  and  the  neck  better  marked  than  in  the  horse  or  ox.  The  external  tul>er- 
osity  is  very  large  and  extends  upon  the  front  of  the  extremity.  It  is  divided  into 
two  high  prominences  by  a  wide  deep  groove.  There  is  a  third  eminence  below 
and  externally  for  the  attachment  of  the  supraspinatus  muscle.  The  bicipital 
groove  is  at  the  front  of  the  inner  side ;  it  is  undivided  and  is  almost  converted  into 
a  canal.  The  outer  groove  on  the  distal  articular  surface  is  so  shallow  as  to  give 
the  appearance  of  two  condyles  of  similar  size.  The  olecranon  fossa  is  very  deep, 
and  the  plate  of  bone  which  separates  it  from  the  coronoid  fossa  is  thin  and  some- 
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times  perforated.     The  proximal  end  unites  with  the  shaft  at  three  and  a  half 
years,  the  distal  at  one  year. 

The  radius  is  short  and  narrow,  but  thick.  The  shaft 
increases  in  size  from  above  downward.  The  greater  part 
of  the  posterior  surface  is  in  apposition  with  the  ulna;  this 
part  is  marked  by  a  vascular  furrow  which  runs  downward 
from  the  upper  interosseous  space,  and  has  the  nutrient 
foramen  at  its  proximal  end.  The  bicipital  tuberosity  is 
represented  by  a  rough  area.  The  distal  end  is  relatively 
large.  Its  carpal  surface  consists  of  concavo-convex  facets 
for  the  radial  and  intermediate  carpal  bones.  There  is  a 
wide  shallow  groove  on  the  middle  of  the  front.  The 
proximal  end  fuses  with  the  shaft  at  one  year,  the  distal 
at  three  and  a  half  years. 

The  ulna  is  massive.  It  is  much  longer  and  con- 
siderably heavier  than  the  radius.  The  shaft  is  curved. 
The  anterior  surface  is  convex  and  most  of  it  is  rough 
and  attached  to  the  radius  by  the  interosseous  liga- 
ment. There  is  a  smooth  area  on  the  upper  third, 
which  concurs  witli  the  radius  in  forming  the  upper 
interosseous  space,  and  is  marked  in  its  upper  part 
by  the  nutrient  foramen.  From  this  space  a  vascular 
furrow  passes  downward  to  the  lower  part  of  the  shaft, 
where  there  is  often  a  distal  interosseous  space  for 
the  passage  of  vessels.  The  internal  surface  is  exten- 
sive, concave,  and  smooth.  The  external  surface  is 
slightly  convex,  and  its  upper  part  is  marked  by  an 
oblique  rough  line  or  ridge.  The  proximal  extremity  is 
Large  and  is  bent  inward  somewhat;  its  length  is  more 
than  one-third  of  that  of  the  entire  bone.  The  distal  ex- 
tremity is  relatively  small;  it  articulates  with  the  ulnar 
and  accessory  carpal  bones,  and  is  notched  in  front  to 
accommodate  the  ridge  on  the  radius.  The  bone  contains 
a  considerable  medullary  canal.  The  bone  is  consolidated 
at  three  to  three  and  a  half  years. 

The  carpus  comprises  eight  bones,  four  in  each  row,     Fiq.    iis.  —  skueton    or 
The  bones  of  the  proximal  row  resemble  those  of  the  ox,  »obe*iih  *m.  Mamib 

.    ,  ,  f        1  I    ■     1        ■  1.1  <"       P'".       AXTEEO-tX- 

with  the  exception  of  the  accessory,  which  is  more  like  teb-ial  vikw. 

that  of  the  horse,  but  has  no  external  groove.     The  first  <■.  ruUiu;  b.  uins:  e. 

carpal  is  small,  elongated  from  before  backward,  rounded,  '*''*'  '•nai;  ■*.  ininmBiinw 

and  articulates  in  front  with  the  second  carpal.    The  latter  ^^,^  'jlna'Vfini  Va^iMtj 

is  high  and  narrow,  and  articulates  with  the  second  and  a.  i«ond  cnnmi:  ..  iWrd  c«r- 

third  metacarpal  bones  below.     The  third  carpal  articu-  ^„,f '  ,|,™fi',Jh  ''"^rorn^' 

lates  with  the  radial  and  intermediate  above,  the  third  1™?-:  n-..  s«onri  lo  Hfih  di«- 

metacarpal  bone  below.     The  fourth  is  the  largest  Iwne  i":  '■  oiw^nnn:  e.  ^«^  »' 

of  the  row;  it  articulates  with  the  intermediate  and  ulnar  "uMr'n^h^T""!*"""!  limri-s 

at>ove,  the  fourth  and  fifth  metacarpals  below,  ami  bears  ot  uIdb:  s.  !<i>i«<i  pmrr^  r^ 

a  tuljerosity  on  its  volar  aspect.  r».fLu>j  «.  iIwbI  epi|ih>»™i 

Four  metacarpa]   bones  are  present.    The   first   is  [!hriul\;"'/ tti'i"'|.hnb™, 

aljseot,  the  third  and  fourth  arc  large  and  carry  the  chief  (i-:ii<-i.h<T(ti.r-Uiiuni.  Anm.  .1. 

difpts,  while  the  second  and  fifth  are  much  smaller  and  Httu»inTt.) 
Iiear  the  accessory  digits.     Their  proxinal  ends  articulate 

with  each  other  and  with  the  carpus  as  indicated  above.     The  Ixines  are  con- 
solidated at  about  two  years  of  age. 
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The  third  and  fourth  metacarpals  are  flattened  from  before  backward,  three-fiided»  and 
placed  close  together.  The  distal  end  of  each  bears  a  trochlea  for  articulation  with  the  first 
phalanx  and  the  sesamoids.  The  third  is  the  wider  of  the  two,  and  articulates  with  all  of  the 
lower  row  of  the  carpus  except  the  first.  The  fourth  articulates  with  the  fourth  carpal  chiefly, 
but  has  a  small  facet  for  Ihe  third.  The  second  and  fifth  metacarpals  are  placed  further  back 
than  the  chief  bones.  The  fifth  is  considerably  the  thicker  of  the  two.  The  proximal  ends  are 
email  and  articulate  with  the  corresponding  carpal  and  metacarpal  bones.  The  distal  end  is 
relatively  large;  its  articular  surface  is  condyloicf  in  front,  trochlear  behind. 

Each  chief  digit  comprises  three  phalanges  and  three  sesamoids.  The  bones 
of  the  chief  digits  resemble  those  of  the  ox  in  form,  but  there  is  no  foramen  on  the 
interdigital  side  of  the  extensor  process  and  the  proximal  sesamoids  are  narrow  and 
ridged  behind.  The  phalanges  of  the  accessory  digits  (which  do  not  reach  the 
ground  ordinarily)  are  similar  in  form  but  much  smaller. 
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The  OS  coxae  is  long  and  narrow.  The  ilium  and  ischium  are  almost  in  line 
-^th  each  other  and  sagittal  in  direction.  The  wing  of  the  ilium  bends  outward 
much  less  than  in  the  horse  or  ox.  The  gluteal  surface  is  divided  into  two  foss» 
by  a  ridge,  which  is  continuous  with  the  superior  ischiatic  spine  behind.  The 
inner  surface  presents  an  extensive  rough  area  behind,  which  is  in  apposition  with 
the  wing  of  the  sacrum.  The  smooth  iliac  area  is  narrow,  and  is  bounded  above 
by  a  ridge.  The  crest  or  anterior  border  is  convex,  and  is  thick,  rough,  and  prom- 
inent inits  middle,  which  forms  the  highest  point  of  the  bone.  The  internal  angle 
is  lower  than  the  crest,  is  directed  backward,  and  articulates  internally  with  the 
sacrum.  The  external  angle  is  lower  still  and  is  very  little  thickened.  The 
ischia  in  the  female  are  somewhat  divergent  and  flattened  behind.  The  tubera 
are  everted  and  bear  three  prominences.  There  is  a  crest  or  tuberosity  on  the 
ventral  surface.  The  superior  ischiatic  spine  is  like  that  of  the  cow,  but  is  slightly 
incurved  and  the  muscular  ridges  on  its  outer  face  are  more  pronounced.  The 
symphyseal  part  of  the  pubis  is  thick  and  the  two  bones  are  almost  in  a  horizontal 
plane.  The  ilio-pectineal  eminence  is  prominent  and  the  psoas  tubercle  is  well 
marked. 

The  acetabulum  is  placed  a  little  further  back  than  in  the  ox.  The  rim  is 
thick  and  is  cut  into  posteriorly  by  a  narrow  fissure,  which  leads  into  the  deep  fossa 
acetabuli.  The  three  pieces  of  the  os  cox®  are  fused  by  the  end  of  the  first  year, 
but  the  crest  and  the  ischial  tubera  are  partially  separate  till  the  sixth  or  seventh 
year.  The  symphysis  does  not  usually  undergo  complete  anchylosis.  Interischial 
bones  are  present. 

The  inlet  of  the  pelvis  is  elliptical  and  very  obUque.  In  a  sow  of  full  size  the 
conjugate  diameter  is  about  five  to  six  inches  (10  to  12  cm.)  and  the  transverse 
about  three  and  a  half  to  four  inches  (ca.  8.75  to  10  cm.).  In  the  female  the  floor 
is  relatively  wide  and  flattened,  especially  at  the  outlet,  where  the  tubera  are 
everted;  it  also  has  a  decided  downward  inclination  behind.  The  pelvic  axis 
is  therefore  correspondingly  oblique.  The  ischial  arch  is  wide.  In  the  boar  the 
pubis  is  much  thicker  and  the  ischia  are  not  everted  posteriorly.  The  inlet  is 
smaller.  The  floor  is  concave  from  side  to  side  and  slopes  decidedly  less  than  in 
the  sow.  The  superior  ischiatic  spines  are  more  incurved,  and  the  ischial  arch  is 
much  narrower  and  deeper. 

The  femur  has  a  relatively  wide  and  massive  shaft,  on  which  four  surfaces  might 
be  recognized.  The  principal  nutrient  foramen  is  situated  in  the  proximal  third 
of  the  anterior  surface.  The  posterior  surface  is  wide,  and  is  limited  outwardly 
by  a  ridge  which  extends  from  the  trochanter  major  to  the  large  external  supra- 
condyloid  crest.  There  is  no  supracondyloid  (plantar)  fossa.  The  head  is  strongly 
curved,  and  is  marked  toward  the  inner  side  by  a  rather  large  depression  for  the 
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times  perforated.  The  proximal  end  unites  with  the  shaft  at  three  and  a  half 
years,  the  distal  at  one  year. 

The  radius  is  short  and  narrow,  but  thick.  The  shaft 
increases  in  size  from  above  downward.  The  greater  part 
of  the  posterior  surface  is  in  apposition  with  the  ulna;  this 
part  is  marked  by  a  vascular  furrow  which  runs  downward 
from  the  upper  interosseous  space,  and  has  the  nutrient 
foramen  at  its  proximal  end.  The  bicipital  tuberosity  is 
represented  by  a  rough  area.  The  distal  end  is  relatively 
large.  Its  carpal  surface  consists  of  concavo-convex  facets 
for  the  radial  and  intermediate  carpal  bones.  There  is  a 
wide  shallow  groove  on  the  middle  of  the  front.  The 
proximal  end  fuses  with  the  shaft  at  one  year,  the  distal 
at  three  and  a  half  years. 

The  ulna  is  massive.  It  is  much  longer  and  con- 
siderably heavier  than  the  radius.  The  shaft  is  curved. 
The  anterior  surface  is  convex  and  most  ot  it  is  rough 
and  attached  to  the  radius  by  the  interosseous  liga- 
ment. There  is  a  smooth  area  on  the  upper  third, 
which  concurs  with  the  radius  in  forming  the  upper 
interosseous  space,  and  is  marked  in  its  upper  part 
by  the  nutrient  foramen.  From  this  space  a  vascular 
furrow  passes  downward  to  the  lower  part  of  the  shaft, 
where  there  is  often  a  distal  interosseous  space  tor 
the  passage  of  vessels.  The  internal  surface  is  exten- 
sive, concave,  and  smooth.  The  external  surface  is 
slightly  convex,  and  its  upper  part  is  marked  by  an 
oblique  rough  line  or  ridge.  The  proximal  extremity  is 
large  and  is  bent  inward  somewhat;  its  length  is  more 
than  one-third  of  that  of  the  entire  bone.  The  distal  ex- 
tremity is  relatively  small;  it  articulates  with  the  ulnar 
and  accessory  carpal  bones,  and  is  notched  in  front  to 
accommodate  the  ridge  on  the  radius.  The  hone  contains 
a  considerable  medullary  canal.  The  bone  is  consolidated 
at  three  to  three  and  a  half  years. 

The  caipuB  comprises  eight  bones,  four  in  each  row.     Fio.    n.i.  —  smLrroN    of 
The  bones  of  the  proximal  row  resemble  those  of  the  ox,  fobeabm  am.  MtNue 

with  the  exception  of  the  accessory,  which  is  more  like  tebsal  vikw. 

that  of  the  horse,  but  has  no  external  groove.    The  first  a,  ludiua:  b.  uir»:  c. 

carpal  is  small,  elongated  from  before  backward,  rounded,  ™''*'  ™fp"':  ^-  inierm«iiiiie 
and  articulates  in  front  with  the  second  carpal.  The  latter  ^^^rj-  earpBit'ii^fim  ™ri«0; 
is  high  and  narrow,  and  articulates  with  the  second  and  a,  seeon.i  rarpai;  t.  third  car- 
third  metacarpal  bones  below.  The  third  carpal  articu-  '*°'-  *'■  /""r,^^  ™rpai:  t^ 
lates  with  the  radial  and  intermediate  above,  the  third  bone>;p-i,H'corKi  to  fifth  dig- 
metacarpal  bone  below.  The  fourth  is  the  largest  bone  >";  '.  oiEcranon;  «.  b^k  of 
of  the  row,  it  articulates  with  the  intermediate  and  ulnar  "^^^  noich*""«>"oki  liwes 
alx)ve,  the  fourth  and  fifth  metacarpals  below,  and  Iwars  of  uina;  a,  siyioid  pr«e«  of 
a  tulKTosity  on  its  volar  aspect.  ™iiiii!:  e.  iiiHini  epiphjMni 

Four  metacarpal  bones   arc  present.     The   first  is     ,lhlliunx:""»!'  iwm  '  i.d7n"x. 
absent,  the  third  and  fourth  are  large  and  carrj'  the  chief     (Kii»nberBer-iiuum.  \„m.  ,i. 
digits,  while  the  second  and  fifth  are  much  smaller  and     """stipre.) 
bear  the  accessory  digits.     Their  proxirial  ends  articulate 

with  each  other  and  with  the  carpus  as  indicated  aljove.  The  bones  are  con- 
eolidated  at  about  two  years  of  age. 
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with  a  discoid  sesamoid  bone.    The  second  and  fifth  are  placed  more  on  the  pos- 
terior aspect  of  the  large  bones  than  is  the  case  in  the  fore  limb. 

The  first  and  second  phalanges  are  a  little  longer  and  narrower  than  those  of 
the  fore  limb. 
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VERTEBRAL  COLUMN 

The  vertebral  formula  is  C7T,3L7(^)S3Cy 20-23. 

The  cervical  vertebrae  are  relatively  longer  than  in  the  ox  and  the  pig.  The 
bodies  of  the  typical  vertebrae  diminish  in  length  from  first  to  last  and  are  com- 
pressed dorso-ventrally.  The  anterior  extremity  is  mo<lerately  convex  and  the 
posterior  slightly  concave;  both  are  oblique.  The  median  ridge  and  lateral  grooves 
on  the  upper  surface  of  the  body  are  very  well  marked.  The  second,  third,  and 
fourth  have  distinct  ventral  spines.  The  spinous  process  of  the  third  has  the 
form  of  a  long  low  crest;  in  the  remainder  it  is  higher,  blunt-pointed,  and  inclined 
forward.  The  transverse  processes  of  the  third,  fourth,  and  fifth  project  do>*Tiward 
and  backward,  and  divide  into  two  branches;  of  these,  the  anterior  one  is  thin» 
and  the  posterior  is  thick  and  tuberculate  at  its  free  end.  The  process  of  the 
sixth  has  two  part«;  one  of  these  is  an  extensive  quadrilateral  plate  directed  down- 
ward and  outward  and  ridged  on  its  inner  surface;  the  other  part  is  short  and  blunt, 
and  is  directed  outward  and  a  little  backward  and  upward.  The  seventh  is  readily 
distinguished  by  its  shortness,  the  length  of  its  spine,  and  the  single  transverse 
process.  The  posterior  articular  processes  bear  tubercles  which  are  large  on  the 
third,  fourth,  and  fifth. 

The  ventral  arch  of  the  atlas  is  narrow  from  before  backward,  and  bears  a 
small  tubercle  p>osteriorly.  The  upper  surface  of  the  dorsal  arch  is  strongly 
convex  and  rough  centrally.  The  wings  are  wide,  flattened,  and  almost  horizontal. 
The  upper  surface  is  rough.  There  is  an  alar  notch  (Incisura  alaris)  on  the  anterior 
border  instead  of  the  anterior  foramen.     The  foramen  transversarium  is  present. 

The  body  of  the  axis  is  flattened  dorso-ventrally,  especially  in  front.  The 
odontoid  process  is  rounded  and  relatively  long,  reaching  almost  to  the  occipital 
bone;  it  is  inclined  upward  a  little.  The  articular  surfaces  which  flank  it  are 
condyloid  in  form  and  ver>'  oblique.  The  inferior  surface  is  wide,  and  is  divided 
by  a  median  crest  into  two  fossae.  The  transverse  processes  are  single,  pointed, 
directed  backward  and  outward,  and  perforated  by  relatively  large  foramina 
transversaria.  The  spinous  process  is  thin  and  of  moderate  height,  but  ver>'  long; 
it  is  prolongtnl  forward  so  as  to  overhang  the  dorsal  arch  of  the  atlas,  and  is  ter- 
minated behind  by  a  tul)erosity  which  is  connected  by  two  crests  with  the  posterior 
articular  proc(»ss(*s.  The  anterior  notches  are  large  and  are  never  converted  into 
foramina. 

The  IkkHcs  of  the  thoracic  vertebrae  are  wide  and  compressed  dorso-ventrally, 
especially  at  each  end  of  the  region.  Their  convex  anterior  surfaces  are  depressed 
in  the  middle.  The  posterior  facets  for  the  heads  of  the  ribs  are  absent  on  the 
last  three  or  four.  The  transverse  processes  resemble  those  of  the  horse.  They 
bear  mammillar>'  processes  except  at  the  anterior  end  of  the  region.  The  facets 
for  the  tul)erck*s  of  the  ribs  are  large  and  concave  in  the  anterior  part  of  the  series, 
and  become  smaller  and  slightly  convex  further  back.  The  last  three  have  acces- 
sory processes  also.  The  first  three  or  four  spinous  processes  are  about  equal 
in  length.  Behind  this  they  become  gradually  shorter  to  the  tenth,  and  then  remain 
equal.  The  backward  slope  is  most  marked  in  the  ninth  and  tenth.  The  eleventh 
is  practically  vertical  (anticlinal  vertebra)  and  the  last  two  incline  slightly  forward. 
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The  bodies  of  the  lumbar  vettebrs  are  decidedly  flattened  dorso-ventrally, 
and  increase  in  width  from  first  to  last.  The  length  increases  to  the  sixth.  The 
transverse  processes  are  plate-like  and  are  directed  forward  and  downward.  Their 
length  increases  to  the  fifth  and  sixth.  They  form  no  joints  with  each  other  or 
with  the  sacrum.  Their  extremities  are  enlarged,  with  the  exception  of  the  last. 
The  accessory  processes  project  backward  over  the  posterior  notches  of  the  first 
five.     The  anterior  articular  processes  are  large,  compressed  laterally,  and  bear 
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mammillary  processes.  The  spinous  processes  are  broad  below,  narrower  above, 
and  with  the  exception  of  the  last,  incline  a  little  forward.  Their  height  diminishes 
behind  the  fourth- 

The  sacrum  results  from  the  early  fusion  of  three  vcrtebrse.  It  is  short, 
wide,  and  quadrangular.  The  spines  are  fused  to  form  a  median  crest,  which  is 
notched,  however,  between  the  summits  of  the  spines.  On  either  side  are  two 
tubercles,  vestiges  of  the  fused  articular  processes.     The  pelvic  surface  is  deeply 
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concave  and  presents  two  pairs  of  foramina.  The  wings  are  prismatic  and  very- 
high.  Their  lateral  surfaces  are  extensive,  face  almost  directly  outward,  and  bear 
an  auricular  surface  on  the  lower  part.  The  anterior  surface  of  the  body  of  the 
first  vertebra  is  extensive,  depressed  in  its  middle,  and  bears  a  prominent  lip  below. 
The  anterior  articular  processes  are  large  and  have  extensive,  slightly  concave 
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facets  which  face  upward  and  inward.  The  posterior  articular  processes  are  small. 
The  transverse  processes  of  the  last  vertebra  project  backward  and  may  articulate 
or  fuse  with  those  of  the  first  coccygeal.  The  sacral  canal  is  strongly  compressed 
dorso-ventrally. 

The  coccygeal  vertebrae  are  fully  developed  in  the  anterior  part  of  the  region. 
The  arch  is  complete  in  the  first  six 
usually.  The  first  three  or  four  have 
well  developed  articular  processes  at 
each  end.  Behind  this  the  posterior 
pair  quickly  disappears,  and  the  an- 
terior ones  become  non-articular  and 
gradually  reduced  in  size.  The  trans- 
verse processes  of  the  first  five  or  six 


are  relatively  large;  behind  this  they  quickly  disappear.  Haemal  arcbes  (or 
chevron  bones)  in  the  form  of  a  V  or  Y  occur  ventralty  at  the  intercentral 
junctions  of  the  third,  fourth,  and  fifth  usually.  They  transmit  the  middle 
coccygeal  artery,  which  pas.ses  lietweon  pairs  of  ventral  tubercles  further  back. 
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Curves. — A  gentle  curve,  convex  ventrally,  is  formed  by  the  cervical  and  the 
anterior  part  of  the  thoracic  region.  The  posterior  thoracic  and  the  lumbar 
vertebne  form  a  second  curve,  concave  ventrally.  The  sacral  promontory  is  well 
marked.  The  sacrum  and  the  anterior  part  of  the  coccygeal  region  constitute 
a  third  and  more  pronounced  curve,  concave  ventrally.  In  long-tailed  dogs  the 
sacro-coccygeal  region  is  somewhat  S-shaped. 

Variations. — Numerical  variations  are  not  common  except  in  the  coccygeal 
region.  The  number  of  thoracic  vertebrae  may  be  twelve  or  fourteen,  with  or 
without  compensatory  change  in  the  lumbar  region.  Girard  recorded  a  case  with 
eight  lumbar  and  the  usual  number  of  thoracic  vertebrae.  Six  lumbar  with  fourteen 
thoracic  vertebrse  have  been  met  with.  The  first  coccygeal  sometimes  unites 
with  the  sacrum. 

THE  RIBS 
Thirteen  pwrs  of  ribs  are  present,  of  which  nine  are  sternal  and  four  asternal. 
They  are  strongly  curved,  narrow,  and 
thick.  Those  in  the  middle  of  the 
series  are  the  longest.  The  first  eight 
or  nine  increase  in  width  in  their  lower 
part.     The  last  rib  is  usually  floating. 


Fir..  1^  — Fot.'BTH  LoMBAm  Verteuba  or  Doo,  Leit  Fin.  1S1. — S:kmrH  of  I>i>a,  Dossal  View. 

^'''*'  a.  Donai  ucnl  loruniDa:    b.  articulu  surfnc* 

n,  b,  Arlicular  surfuCB  at  body:    c,  traiuvem  ol  body  of  lirat  oegmeni:    c,  d,  antEiior  anicular  pro- 

prncMt:   d,  unssory  process;  t,  anlerior  arliculBj-  pro-  cruHtnl    r,  wing;    f,  rudiments  of  articular  prac«>ues: 

r— h;  (',  mamniillary  ptocem:  /.  pwlerior  Brticularpro.  a.  lateral  part;    A.  s]>iDOUB  processes.     (Hllenbcrgcr- 

cpo;  0.  ipinous  process.     (ElleDberBef-Baum,  Aoat.  d.  Baum.  Anal.  d.  Hundu.) 
Hundn  ) 

The  costal  cartilages  are  long  and  curve  forward;  the  length  and  curvature  of 
the  first  pair  is  a  striking  special  feature. 

THE  STERNUM 

This  is  long,  laterally  compressed,  and  consists  of  eight  sternebne,  which  fuse 
only  in  exceptional  cases  and  in  extreme  old  age.  The  first  segment  is  the  longest ; 
its  anterior  end  is  blunt-pointed  and  bears  a  short  conical  cartilage.  It  widens 
at  the  point  of  articulation  of  the  first  pair  of  cartilages.  The  last  segment  is 
also  long,  thinner  than  its  pretlecessors,  wide  in  front,  and  narrow  behind,  where  it 
t>ear8  a  narrow  xiphoid  cartilage. 

The  ttioraz  is  distinctly  barrel-like  and  is  not  decidedly  compressed  anteriorly 
like  that  of  the  horse  and  ox.  The  inlet  is  oval  and  is  relatively  wide  on  account 
of  the  marked  curvature  of  the  first  pair  of  ribs  and  cartilages. 

BONES  OF  THE  SKULL 
Id  the  rollowing  descriptions  of  the  scparale  bones  an  inlcrmeiliate  lypo — f.  g..  a  fox  (erricr — 
ia  eclccUid,  and  the  most  striking  difTorenoca  in  the  liracliyi'cphalic  and  dolirliuccphahc  breeds 
vill  be  considered  in  the  scelion  on  the  skull  as  a  whole. 
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Kui„  i  ™mion  M  that  ot  the  horse.     The  crest  B 
-ItiJiSSll.    Just  below  the  crest  are  two  rough 
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iniont.     The  surface  below  these  is  convex 
■  »Un\  «w!inl.    On  either  side,  at  the  junction 


with  the  squamous,  there  is  a  foramen  which  communicates  with  the  parieto- 
temporal canal.  The  condyles  are  somewhat  flattened  and  are  widely  separated 
above;  at  the  inner  side  of  each 
is  a  short  condyloid  canal,  which 
opens  into  the  parieto-temporal 
canal.  The  paramastoid  processes 
are  very  short.  The  basilar  part 
is  wide  and  joins  the  bulla  ossea  on 
either  side;  its  lower  surface  is 
flattened  and  the  tubercles  are  at 
the  junction  with  the  bulla.  The 
hj-poglossal  foramen  is  small  and 
is  close  to  the  foramen  lacerum 
posterius;  the  latter  is  bounded  in 
front  by  the  bulla  ossea,  behind  and 
internally  by  the  occipital  bone. 

The  interparietal  bone  fuses 
with  the  occipital  before  birth. 
It  forms  the  high  posterior  part  of 
the  sagittal  crest,  and  is  wedged  in 
between  the  two  parietal  bones. 
The  tentorium  osseum  is  thin  and 
curved,  concave  ventrally.  Its  base 
concurs  with  the  occipital  and  parie- 
tal bones  in  the  format  ion  of  a  trans- 
verse canal  which  is  continuous  with 
the  parieto-temporal  canals. 

The  parietal  bone  is  rhomboid 
in  outline  and  is  strongly  curved.  It 
b  extensive  and  forms  the  greater 
part  of  the  roof  of  the  cranial  cavity. 
At  the  junction  of  the  right  and  left 
hones  there  is  a  prominent  sagittal 
crest  which  is  continued  upon  the 
frontal  bones.  The  lower  border 
articulates  with  the  temporal  wing 
of  the  sphenoid  by  its  anterior  part 
and  with  the  squamous  temporal  in 
the  remainder  of  its  extent.  The 
external  surface  enters  into  the  for- 
mation of  the  temporal  fossa.  The 
internal  surface  is  marked  by  digital 
impressions,  and  by  grooves  for  the 
middle  meningeal  artery  and  its 
branches. 

The  external  surface  of  the 
frontal  bone  is  crossed  by  a 
frontal  crest,  which  extends  in  a 
cur\*e  from  the  sagittal  crest  to  the 
supraorbital  process,  and  separates 
the   frontal    and    temporal    parts. 

The  frontal  parts  of  the  two  bones  form  a  central  depression  and  slope  downward 
and  forward.  The  supraorbital  process  is  verj-  short,  so  that  the  orbital  mai^n 
is  incomplete  as  in  the  pig.     The  supraorbital  foramen  is  absent.     In  front  there 
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r  pointed  oasat  p&rt  which  fits  in  between  the  nasal  bone  and  the  maxilla. 
_  ?  oH?it4l  and  temporal  parts  are  relatively  extensive.     Two  ethmoidal  foramina 
^^j— ^  oxiimooly  prvsent.     The  frontal  sinus  is  confined  to  the  frontal  bone. 

Th^  parts  of  the  ten^nral  bone  fuse  early.     The  zygomatic  process  curves 

^  ^  J  ■'■-  outwaixl  and  forward.     Its  anterior  part  is  beveled  below  and  articulates 

^,^toivH\-^y  with  the  corresponding  process  of  the  malar.     The  articular  surface 

■t,L>r  tho  i.>.widyle  of  the  mandible  consists  of  a  transverse  groove  which  is  continued 

^.ix^^'o  thi'  fivnt  of  the  large  poBtglenoid  process.     Behind  the  latter  is  the  lower 

^...^-jiiiijl  of  the  iMtrioto-temporal  canal.     There  is  no  condyle.     The  mastoid  part 

i^  s^»wll.  but  l>*'ar3  a  distinct  mastoid  process.     The  external  auditory  meatus  is 

l^rw"  *"''  "*''  '^""''I  very  short,  so  that  one  can  see  into  the  tympanum  in  the  drj' 

^V«ill-     I"''*'  bulla  Mssea  \a  very  large  and  is  rounded  and  smooth;   the  inner  side 

tjt  iihIuhI  to  the  basioccipital.     Above  this  junction  and  roofed  in  by  the  union 

of  the  petrous  part  and  the  basi- 
'  occipital    is    the    petro-basUar 

canal  (Canalis  petrobasilaris) ; 
this  transmits  a  vein  from  the 
floor  of  the  cranium  to  the 
foramen  lacerum  posterius. 
The  latter  is  in  reality  a  de- 
pression and  is  situated  behind 
the  bulla  ossea.  In  its  pos- 
terior part  is  a  foramen  which 
transmits  the  ninth,  tenth,  and 
eleventh  cranial  nerves.  The 
carotid  canal  branches  ofT  from 
the  petrobasilar,  passes  forward 
external  to  it  through  the  inner 
part  of  the  bulla  ossea,  and 
opens  in  front  at  the  carotid 
foramen;  it  transmits  the  in- 
ternal carotid  artery.  The  Eu- 
stachian opening  is  immedi- 
ately external  to  the  carotid 
foramen.  The  muscular  and 
hyoid  processes  are  extremely 
rudimentary.  The  petrous  part 
projects  into  the  cranial  cavity 
and  fonns  a  sharp  prominent 
'"""  petrosal  crest.     The  inner  sur- 

.ji^^.      .  face  presents  a  deep    floccular 

',.|„,  ,,,V"^'  '"  '"''■'■"'*'  "»*'"ory  meatus.  The  anterior  surface  is  also  free. 
.  .„i  ,!;'"'"!  ""''^'''  '"  l"'rf"ratcd  by  a  canal  for  the  fifth  cranial  nerve  (Canalis 
lii'ivi  liiKi-niiiii,^ 

in  nliiillo  "'i'^  "^  ""'  ■P'**""''*  *"*°*  '"  flattened  dorso-ventrally.  The  sella  turcica 
oroCBSBeT'  A  '  ""  '''"''"""  "''""'  '^  *^"  developed  and  bears  posterior  dinoid 
H  liiliil   wi  '"•"-'^  "^  anterior  cUnoid  processes  project  back  from  the  roots  of  the 

, '|K«-  Tl„.  hittiT  lire  relatively  small  and  are  crossed  externally  by  a 
'  '■"iiliiiued  furwiird  upon  the  palate  bone.  The  temporal  wings  are 
utiiiiliili'  aln»vf  with  the  parietals.  Perforating  the  roots  of  the 
'  I'lllowiiiK  fontniina,  named  from  before  liackward:  The  optic  passes 
"iliiliil  wiiiK-  The  foramen  lacerum  orbitalc  is  a  little  lower  and  is 
""  "f  till-  winKH.  The  foramen  rotundum  opens  into  the  alar  canal, 
""'■a   tlu'tMiKli  the  root  of  the  short  but  wide  pterygoid  process.     The 
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foramen  ovale  is  near  the  posterior  border  of  the  temporal  wing.    There  is  no 
sphenoidal  sinus. 

The  ethmoid  bone  is  highly  developed.  The  cribriform  plate  is  extensive, 
and  the  olfactory  foss«  are  very  deep.  The  crista  galli  is  little  developed,  and  often 
incomplete.  The  perpendicular  plate  is  long.  The  lateral  masses  are  greatly 
developed  and  bulge  upward  into  the  frontal  sinus.  There  are  four  large  endo- 
turbinals  and  six  ectoturbinals.  The  lamina  papyracea  is  extensive  and  forms 
the  inner  wall  of  the  maxillary  sinus.  Its  lower  border  joins  the  palatine  process 
of  the  maxilla  and  the  horizontal  part  of  the  palate  bone.  A  shelf-like  plate  extends 
inward  from  its  lower  part  and  concurs  with  the  similarly  incurved  part  of  the 
palate  bone  in  forming  the  traqsverse  lamina  (Lamina  trans versalis),  which  divides 
the  olfactory  fundus  of  the  nasal  cavity  from  the  naso-pharyngeal  meatus. 

Face 

The  maxilla  is  short,  but  very  high  posteriorly.  The  facial  crest  is  absent. 
The  infraorbital  foramen  is  over  the  alveolus  for  the  third  premolar.  The  frontal 
inrocess  fits  into  a  deep  notch  between  the  nasal  and  orbital  parts  of  the  frontal 
bone,  and  the  middle  part  of  the  posterior  border  lies  along  the  orbital  margin. 
There  are  more  or  less  pronounced  ridges,  juga  alveolaria,  over  the  canine  and 
molar  teeth.  The  zygomatic  process  is  short  and  thin;  it  is  completely  overlapped 
outwardly  by  the  malar,  and  is  perforated  by  a  number  of  foramina  (Foramina 
alveolaria).  A  maxillary  tuberosity  is  not  present  in  the  adult,  but  there  is  a 
pointed  projection,  the  pterygoid  process,  behind  the  last  alveolus.  The  internal 
surface  bears  a  short  turbinal  crest  on  its  anterior  part,  behind  which  it  is  deeply 
concave  and  forms  the  outer  wall  of  the  maxillary  sinus.  The  palatine  process  is 
short,  wide  behind,  and  moderately  arched  from  side  to  side.  The  anterior  palatine 
foramen  is  situated  at  or  close  to  the  transverse  palatine  suture  about  midway 
l)etween  the  median  suture  and  the  alveolar  border.  The  palatine  groove  is 
distinct.  The  large  alveolus  for  the  canine  tooth  is  completed  by  the  premaxilla. 
The  small  alveolus  for  the  first  premolar  is  separated  from  the  preceding  one  by  a 
small  interval.  The  next  two  consist  of  anterior  and  posterior  parts  f%  the  roots 
of  the  teeth.  The  fourth  and  fifth  are  much  larger  and  are  divided  into  three 
parts.  The  last  is  small  and  consists  of  three  divisions.  The  infraorbital  canal  is 
short. 

The  body  of  the  premaxilla  is  compressed  dorso-ventrally,  and  contains  three 
alveoli  for  the  incisor  teeth,  which  increase  in  size  from  first  to  third;  it  also  com- 
pletes the  inner  wall  of  the  large  alveolus  for  the  canine  tooth.  The  foramen 
incisivum  is  very  small  except  in  large  skulls.  The  interalveolar  border  is  wide 
and  very  short.  The  nasal  process  is  wide  at  its  origin  and  tapers  to  a  sharp  point 
behind;  the  anterior  part  curves  upward,  backward,  and  a  little  inward,  and  forms 
the  lateral  margin  of  the  osseous  nasal  aperture;  the  posterior  part  extends  back- 
ward a  long  distance  between  the  nasal  bone  and  the  maxilla.  The  palatine  process 
turns  upward  and  outward,  forming  with  its  fellow  a  wide  groove  for  the  septal 
cartilage;  the  posterior  end  is  pointed  and  fits  into  a  notch  between  the  palatine 
pnKjesses  of  the  maxillsD,  and  supports  the  end  of  the  vomer.  The  palatine  fissure 
is  short  but  wide. 

The  horizontal  part  of  the  palate  bones  is  extensive,  forming  about  one-third 
of  the  hard  palate.  It  presents  a  variable  number  of  lesser  palatine  foramina. 
There  is  usually  a  pointed  posterior  nasal  spine  at  the  end  of  the  median  suture. 
The  palatine  canal  is  sometimes  formed  entirely  in  this  bone.  The  perpendicular 
part  is  even  more  extensive.  Its  external  surface  is  chiefly  free  and  forms  most  of 
the  inner  wall  of  the  large  pterygo-palatine  fossa.  The  maxillar>'  foramen  is 
situated  in  a  deep  recess  between  this  bone  and  the  zygomatic  process  of  the  maxilla. 
Just  above  it  there  is  commonly  another  foramen  which  opens  into  the  nasal 
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[  juortion.  producing  what  is  termed  by  fanciers  the 

^^  .  .fae.  pvM  extent  of  the  temporal  fossa  is  seen.     The 

-^^^  ;-«.;>-  wr.h  i**e  fossa,  the  posterior  part  of  the  orbital  mar^n 

^  — \I~:J^\^;:i  The^  as^  of  the  cMrbital  ca\-ity  forms  a  much  smaller 
-^=!—  ^ili-iiiw  '.fca°  ^  ^^  horse  and  ox.  A  distinci  crest  marksthe  Umit 

-  --   ^_        4\~*"»'  wv-t**"  *»i  *t*^  exten^ve  pterjgo-palatine  fossa.     The 

-  ^^  "^  Ii.irii^ih!«  irianpitar.  concave  in  its  length,  and  convex  from 
—.^  _  ""  n^  -^r*ort»it*l  foranken  is  on  Its  lower  part  above  the  third 
^-^   ex'cvow  brachy«P*>al'«"  breeds  the  orbit  is  relatively  very  large 

and  the  preorbital  re^on 
extremely  short  but  high. 
In  the  bulldog  the  lower 
jaw  protrudes  beyond  the 
upper — a  condition  known 
as  prognathism.  The  op- 
posite condition,  brachy- 
gnatbism,  is  seen  in  the 
dachshund. 

Striking   features    on 
the  basal  surface  of   the 
cranium  are  the  width  and 
flatness  of  the  baaioccipi- 
tal,  the  small  size  of  the 
paramastoid  processes,  the 
large    size    and    rounded 
shape  of  the  bulla  ossea, 
and  the  grooved  form  of 
the  articular  surfaces  for 
the  mandiWe.     The  pos- 
terior nares  are  long  and 
narrow  and  are  not  divided 
by  the  vomer.     The  hard 
j»late  is  usually  about  half 
the  lenpctb  of  the  skull.     It 
is  commonly  marked  by  a 
metlian  crest  or  rough  line, 
and  on  each  side  are  the 
anterior      and     accessory 
palatine  foramina  and  the 
palatini      grooves.       The 

""«'!,'.**'"    ''^-- *'*'"'■'■  ^"'"  •nwoi-r      width  is  greatest  between 

'"""■  the   fourth   pair  of  cheek 

teeth,  and  here  there  is 


■a    vU,.. 


,  *■  ^^-^^'^    '    " «-lt.v   ,  I, ^,  ^  "***'■■*'«  *-«m>what  triangular,  with 

,  .   t       ^    ^  *  *■    ""     •■"--I  U,t^.^^  ^''' ''■"■»' ^'i^-^t.  which  projoctsvery  St 
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•>-^»ou  on  either  side.     The   length,   width,   and 

tl>«-  rsiiui  v^f  the  mandible  varies  from  25  to  30 
v'uiul,  Urgv-si  in  extreme  brae  by  cephalic  types, 

lith  the  base  below. 
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it  presents  seven  alveoli  for  the  lower  cheek  teeth,  which  resemble  those  of  the 
upper  jaw  except  that  the  fourth  and  sixth  are  much  smaller  and  the  fifth  is  like 
the  fourth  of  the  upper  series.  The  interalveolar  space  is  very  short  or  even  absent. 
There  are  two  or  three  mental  foramina  on  either  side.  The  vertical  part  is 
relatively  small.  Its  external  surface  presents  a  deep  masseteric  fossa  which 
encroaches  on  the  coronoid  process  and  is  limited  by  ridges  in  front  and  below. 
The  internal  surface  is  convex  and  is  marked  by  the  usual  foramen.  At  about  the 
same  level  as  the  latter  is  the  rough  angular  process  (Processus  angularis),  which 
projects  backward  from  the  posterior  border,  and  is  equivalent  to  the  angle  of  the 
other  animals.  The  condyle  is  placed  very  low — ^not  much  higher  than  the  apex 
of  the  canine  tooth  when  the  bone  is  resting  on  a  flat  surface.  It  is  long  trans- 
versely and  the  inner  part  of  the  articular  surface  is  much  the  wider  and  extends 
over  the  posterior  surface.  .  Its  long  axis  is  a  little  oblique,  the  inner  end  being 
inclined  somewhat  downward  and  forward.  The  coronoid  process  is  very  exten- 
sive and  is  bent  slightly  outward  and  backward. 

The  body  of  the  hyoid  bone  is  a  slightly  curved  transverse  rod;  it  is  compressed 
from  before  backward,  and  bears  no  lingual  process.  The  thyroid  cornua  are 
permanently  attached  to  the  body  by  cartilage;  they  diverge  widely,  curve  inward, 
and  are  compressed  laterally.  The  small  cornua  are  short,  prismatic,  and  strong. 
The  middle  cornua  are  commonly  a  little  longer  than  the  great  cornua;  they  are 
compressed  laterally,  and  are  slightly  enlarged  at  the  ends,  which  are  joined  by 
cartilage  to  the  adjacent  cornua.  The  great  cornua  are  bent  outward  and  are 
somewhat  twisted. 


THE  SKULL  AS  A  WHOLE 

The  different  breeds  of  dog  display  great  variations  in  the  form  and  size  of 
the  skull.  Those  which  have  a  long  narrow  skull  (e.  g.,  greyhoimd,  collie)  are 
designated  dolichocephalic.  Other  dogs  (e.  g,,  bulldog,  small  spaniels,  pugs)  have 
very  broad,  short  skulls  and  are  termed  brachycephalic.  Intermediate  forms 
(e.  g.f  fox  terrier,  dachshund)  are  mesaticephalic. 

The  length  is  usually  measured  from  the  occipital  crest  to  the  anterior  end  of  the  premaxil- 
lary  suture,  and  the  breadth  between  the  summits  of  the  zygomatic  arches.  The  cephalic  index 
is  the  relation  of  the  breadth  to  the  length,  assuming  the  latter  equal  100;   the  formula  is: 

1  -  -.r •  =  cephalic  index.     The  index  of  extreme  dolichocephalic  breeds  is  about  50  or 

even  less,  as  in  the  greyhound,  and  that  of  brachycephalic  specimens  may  be  as  hi^h  as  90,  as  in 
the  bulldog  and  pu^.  Among  the  mesaticeph^ic  types  are  the  fox  terrier,  with  an  mdex  of  about 
70,  and  the  white  romeranian,  with  one  about  72  to  75.  The  cranio-facial  index  is  the  relation 
of  the  distance  from  the  occipital  crest  to  the  fron to-nasal  suture  to  that  between  the  latter  and 
the  nasal  notch.  It  varies  from  10  :  3  in  extreme  brachycephalic  breeds  to  10  :  7  in  extreme 
dolichocephalic  subjects. 

The  superior  surface  shows  the  wide  outward  curve  of  the  zygomatic  arches, 
and  the  great  extent  of  the  temporal  fossae.  The  latter  are  separated  by  the  sagittal 
crest,  which  in  the  larger  breeds  is  very  strong  and  prominent,  and  is  continued  by 
the  diverging  frontal  ridges  to  the  supraorbital  processes.  The  frontal  and  nasal 
regions  are  centrally  depressed,  and  are  more  or  less  concave  in  profile.  The  nasal 
region  is  narrow  and  is  terminated  in  front  by  a  nasal  notch.  In  the  extreme 
brachycephalic  breeds  the  differences  are  very  striking.  The  cranium  is  strongly 
convex  in  both  directions  and  is  considerably  longer  than  the  face.  The  sagittal 
crest  is  more  or  less  effaced  and  is  formed  by  the  interparietal  only.  The  parieto- 
frontal crests  are  separated  by  an  interval  behind  and  diverge  to  the  supraorbital 
processes,  so  that  the  temporal  fossie  are  widely  separated.  The  frontal  region  is 
wide,  strongly  convex,  and  has  a  shallow  central  depression.  The  nasal  region  is 
very  short,  relatively  wide,  and  centrally  depressed.     In  profile  there  is  a  marked 
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The  neck  is  better  marked  than  in  the  horse.  The  undivided  external  tuberosity 
is  placed  well  forward  and  extends  little  above  the  level  of  the  head.  The  internal 
tuberosity  is  small.  The  bicipital  groove  is  undivided  and  is  displaced  to  the  inner 
^de  by  the  extension  forward  of  the  external  tuberosity.  The  distal  end  bears 
an  oblique  trochlear  articular  surface  for  articulation  with  the  radius  and  ulna, 
the  outer  part  of  which  is  the  more  extensive  and  is  faintly  grooved.  The  epi- 
condyles  are  prominent.  The  coronoid  and  olecranon  fossie  often  communicate 
through  a  large  supratrocblear  foramen. 

The  two  bones  of  the  forearm  are  relatively  long  and  articulate  with  each 
other  at  either  end  in  such  a  manner  aa  to  allow  of  slight  movement.  A  narrow 
interosseous  space  separates  their  shafts.  The  radius  is  flattened  from  before 
backward  and  increases  in  size  from  above  downward.  The  shaft  forms  two 
curves;  one  of  these,  an  anterior  convexity,  involves  the  whole  shaft;  the  other, 


Pis.  ISO.— Left  HuHERirg  or  Doo,  Exteiiniil  View.        Fio.  131.— Left  R*Dtva  and  Tr.VA  or  Doo,  AiiTmo. 
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an  inner  convexity,  affects  the  upper  part.  The  anterior  surface  is  convex  in  both 
directions  and  is  marked  by  a  groove  for  the  oblique  extensor  of  the  carpus.  The 
posterior  surface  presents  the  nutrient  foramen  in  its  upper  third,  and  bears  a 
rough  line  (Crista  interossea)  externally  for  the  attachment  of  the  interosseous 
ligament.  The  proximal  end  (Capitulum  radii)  is  relatively  smalt  and  is  supported 
by  a  distinct  neck  (Collum  radii).  It  bears  a  concave  surface  (Fovea  capituli) 
above  for  articulation  with  the  humerus,  and  a  convex  marginal  area  (Ciroumfer- 
entia  articularis)  behind  for  the  ulna.  The  bicipital  tuberosity  is  small.  There 
is  a  large  external  tuberosity  and  below  this  a  rough  eminence.  The  distal  ex- 
tremity is  much  wider.  It  has  an  extensive  concave  carpal  articular  surface. 
Its  inner  border  projects  downward,  forming  the  styloid  process  of  the  radius. 
Externally  there  is  a  concave  facet  (Inclsura  ulnaris  radii)  for  the  ulna.  In  front 
are  three  distinct  grooves  for  the  extensor  tendons.     The  ulna  is  well  developed, 
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The  clavicle  is  a  small,  thin,  irregulaMy-triangular  bony  or  cartilaginous  plate. 
It  is  embedded  in  the  mastoido-humeralis  muscle  in  front  of  the  shoulder-joint 
and  forms  no  articulation  with  the  rest  of  the  skeleton.  (It  is  nearly  an  inch  long 
in  a  large  cat  and  is  a  slender  curved  rod.) 

The  scapula  is  relatively  long  and  narrow.  The  spine  increases  gradually 
in  height  from  above  downward  and  divides  the  external  surface  into  two  nearly 
equal  fosste.  Its  free  edge  is  thick  and  rough  above,  and  at  the  lower  part  is  thin 
and  bent  backward.  The  acromion  is  short  and  blunt  and  is  opposite  the  rim  of 
the  glenoid  cavity.  The  subscapular  fossa  is  very  shallow  and  is  marked  by  rough 
lines.  The  rough  area  above  it  for  the  attachment  of  the  serratus  raagnus  is  large 
and  quadrilateral  in  front,  narrow  and  mar^nal  behind.  The  anterior  liorder  is 
thin,  strongly  convex,  and  sinuous.  The  posterior  border  is  straight  and  thick. 
The  vertebral  border  is  convex  and  thick  and  bears  a  band  of  cartilage.  The 
cervical  angle  is  rounded.  The  dorsal  angle  is  thick  and  square.  The  neck  is  well 
defined  and  bears  a  rough  eminence  posteriorly.     The  glenoid  cavity  is  continued 


Fio.  128.— RiQBT  Scapula  op  Doo.  Eitpkhai.  View. 

Fio.  129.-l,Krr  .Scaptu  op  Dog.  C*wrAi.  Snrnr*™. 
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ent  foramen.     (Ell«nb«rcer-Baum,  Anal   <l.  Hundsi.) 

forward  upon  the  lower  face  of  the  scapular  tuberosity,  which  is  blunt  and  bears 
no  distinct  coracoid  process.  There  is  a  rough  eminence  on  the  posterior  surface 
of  the  neck,  from  which  the  long  head  of  the  triceps  arises.  The  cervical  angle  is 
opposite  the  first  thoracic  spine,  the  dorsal  an|^e  lies  above  the  vertebral  end  of 
the  fourth  rib,  and  the  articular  angle  at  a  point  just  in  front  of  the  sternal  end 
of  the  first  rib  In  the  ordinary  standing  position.  The  shoulder  has  a  great  range 
of  movement  on  the  chest  wall. 

The  humerus  is  relatively  very  long,  rather  slender,  and  has  a  slight  spiral 
twist.  The  shaft  is  somewhat  compressed  laterally,  especially  in  its  upper  two- 
thirds;  this  part  is  curved  in  varying  degree,  convex  in  front.  The  deltoid  tuber- 
osity has  the  form  of  a  low  ridge,  and  it  is  continued  by  a  crest  which  runs  upward 
and  backward  and  bears  a  tubercle  on  its  upper  part.  Another  line  runs  from  it 
down  the  anterior  aspect  and  forms  the  inner  boundary  of  the  very  shallow  muscuto- 
spiral  groove.  The  nutrient  foramen  is  about  in  the  middle  of  the  posterior 
surface.  A  slight  elevation  on  the  proximal  third  of  the  inner  surface  represents 
the  teres  tubercle.    The  head  is  long  and  strongly  curved  from  liefore  backward. 
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is  almost  four-sided,  in  the  second  and  fifth  three-flided,  in  the  first  rounded. 
The  proximal  ends  (Bases)  articulate  with  each  other  and  with  the  corresponding 
carpal  bones.  The  carpal  articular  surface  formed  by  them  is  concave  from  side 
to  side,  convex  from  before  backward.  The  distal  ends  (Capitula)  have  articular 
surfaces  of  the  nature  of  a  head,  but  bear  a  sagittal  ridge  behind,  except  the  first, 
which  is  grooved. 

The  five  digits  have  three  phalanges  each,  except  the  first,  which  has  two. 
The  third  and  fourtli  digits  are  the  longest ;  the  first  is  very  short  and  does  not  come 
in  contact  with  the  ground  in  walking.  The  first  phalanges  of  the  chief  digjts 
have  four-sided  shafts,  which  arc  slightly  curved  forward.  The  proximal  end 
of  each  has  a  concave  surface  for  articulation  with  the  metacarpal  bt>no  and  is 
deeply  notched  behind.  The  distal  end  has  a  trochlea  for  articulation  with  the 
second  phalanx,  and  lateral  depressions  for  ligamentous  attachment.  The 
second  phalanges  are  about  two-thirds  of  the  length  of  the  first  phalanges. 
The  proximal  articular  surface  consists  of  two  cavities  separ- 
ated by  a  sagittal  ridge.  The  distal  extremity  is  wider  and 
flatter  than  that  of  the  first.    The  third  phalanges  correspond  f 

in  general  to  the  form  of  the  claws.  The  base  has  an  articu- 
lar surface  adapted  to  the  second  phalanx  and  is  encircled 
by  a  collar  of  bone.  The  volar  surface  bears  a  wing  or  tuber- 
osity, and  on  either  side  of  this  ia  a  foramen.  The  ungual 
part  is  a  curved  rod  with  a  blunt-pointed  tree  end.  It  is 
rough  and  porous.  Its  base  forms  with  the  collar  previously 
mentioned  a  deep  groove,  into  which  the  proximal  border  of 
the  claw  is  received.  The  two  phalanges  of  the  first  digit 
resemble  in  arrangement  the  first  and  third  phalanges  of  the 
other  digits.  Fiq,    iM,-8r™ND   ..h^ 

Nine  volar  sesamoids  are   usually   present.     Two  are  Tiiinn  PH^LANDiia 

found  at  each  metacarpo-phalangeal  joint  of  the  chief  digits.  "'       ' 

They  are  high  and  narrow,  articulate  with  the  distal  end  of  phaim'ift.cqTOnBQ'ridite; 
the  metacarpal  bone  in  front,  and  have  a  small  facet  on  the  c  Fommpn  for  Hiitii«]  «- 
base  for  the  first  phalanx.  On  this  joint  of  the  first  digit  '"y\  ''j^"'^  "urf»«  <rf 
there  is  usually  a  single  flattened  sesamoid,  but  exceptionally  phsjini:  /,  tint  piwiuix; 
two  are  present.  The  distal  volar  sesamoids  remain  cartila-  n.  eiasiic  iion«i  lirnmenu. 
ginous.  A  nodular  dorsal  sesamoid  occurs  in  the  anterior  ^*'"""  -ew""**  •■»■ 
part  of  the  capsule  of  the  metacarpo-phalangeal  joints, 
and  cartilaginous  nodules  are  found  in  a  similar  position  in  connection  with 
the  joints  between  the  flrst  and  second  phalanges. 
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The  ilium  ia  nearly  parallel  with  the  median  plane  and  its  axis  is  only  slightly 
oblique  with  regard  to  the  horizontal  plane.  The  gluteal  surface  is  concave.  The 
iliac  surface  is  almost  flat.  The  auricular  surface  faces  almost  directly  inward, 
and  in  front  of  it  there  is  an  extensive  rough  area.  The  ilio-pectincal  line  is  very 
distinct  and  is  uninterrupted.  The  anterior  border  or  crest  is  strongly  convex, 
thick,  and  rough.  The  internal  angle  is  represented  by  a  thickened  part  which 
bears  two  eminences,  homologous  with  the  posterior  superior  and  posterior  inferior 
iliac  spines  of  man.  The  external  angle  also  has  two  prominences,  which  are 
equivalent  to  the  two  anterior  spines  present  in  man.  The  shaft  is  almost  sagittal 
and  is  compressed  laterally.  At>ove  it  is  smooth  and  rounded,  and  l>elow  it  l)ears  a 
crest  externally  which  terminates  at  a  tuberosity  in  front  of  the  acetabulum. 

The  ischium  has  a  twisted  appearance  owing  to  the  fact  that  its  acetabular 
part  is  nearly  sagittal  while  the  posterior  part  is  almost  horizontal.     The  two  bones 
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»nd   the  .  tubera  are  flattened  and  everted.     The  superior 


diwrip-  W^»  1*  *^^~    and  thick;  its  posterior  part  is  marked  by  tranBveree  grooves 
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<".  136— L^rr  T,»,»  *„„  f,b„,^  or  Doo.  A«T~. 

B.    Hbula:     a,  external   condyle  ol 

■  crest  of  tibia:    d,  muscular  itotcbi 

Ucolus:  /.  head  of  fibula;   o.  loteixwHioui 

lal  malleoluH  (distal  end  of  fibula);  i. 

idon.      (EllenberBer-Baum.    Aeat.    d. 

id    Irin^      a.   prominent  outer  lip.     There  ia  no  1«=>^        ■     - 

i-csl  «>.*.«. -w-«ly  small  and  is  semi-elhptiwd  ^'**"^  ^''^^-     The  ischial  areh 
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The  aymphyseal  part  of  the  pubis  is  thick  and  fuses  late  with  the  opposite  bone. 
There  is  no  subpubic  groove. 

The  acetabulum  is  about  twice  as  far  from  the  external  angle  of  the  ilium  as 
from  the  tuber  iscbii.  The  fossa  acetabuh  is  deep,  and  is  bounded  internally  by  a 
Bat  plate  of  bone;  its  floor  is  so  thin  as  to  be  translucent.  There  is  a  small  notch 
behind. 

The  obturator  foramen  resembles  in  outline  an  equilateral  triangle  with  the 
angles  rounded  o^. 

The  inlet  of  the  pelvis  is  very  oblique.  It  is  almost  circular  in  the  female, 
but  in  the  male  it  is  elliptical  and  the  con- 
jugate diameter  is  the  longer.  The  cavity  is 
narrowest  between  the  acetabula,  and  very 
wide  behind.  The  floor  is  concave  and  rela- 
tively narrow  in  front,  wide  and  flat  behind. 

The  femur  is  relatively  much  longer  than 
in  the  horse  or  ox.  The  shaft  is  regularly 
cylindrical,  except  near  the  extremities,  where 
it  is  wider  and  compressed  from  before  back- 
ward. It  is  strongly  curved  in  its  lower  two- 
thirds,  convex  in  front.  The  posterior  surface 
is  flattened  transversely,  narrow  in  the  middle, 
and  widens  toward  each  end.  It  is  bounded 
by  two  rough  lines  (Labium  lateraie,  mediale) 
which  diverge  toward  the  extremities.  The 
third  trochanter  and  the  plantar  (supracondy- 
loid)  fossa  are  absent.  There  are  two  supra- 
condyloid  crests,  the  inner  one  being  small. 
The  nutrient  foramen  is  in  the  upper  third  of 
the  posterior  surface.  The  head  is  a  little  more 
than  a  hemisphere  and  has  a  shallow  depression 
behind  and  external  to  its  center.  The  neck  is 
well  defined.  The  trochanter  major  does  not 
extend  as  high  as  the  head;  a  thick  ridge  runs 
from  its  anterior  surface  to  the  neck,  fhe  in- 
ternal trochanter  has  the  form  of  a  blunt  tuber- 
osity. The  trochanteric  fossa  is  round  and  *■  ""'">  '■™i:  ^-  «™"'f  '■■»•;  '<>■  ">'"" 
<leep.  The  ndges  of  the  trochlea  are  practi-  bon«;  is,  first  Lhaiani.  The  fim  lanai 
cally  sagittal  in  direction  and  are  almost  simitar.  !»■»  u  not  visible  in  ibe  licun.  (ACier 
The  intercondyloid  fossa  is  wide.  Just  above  "^^wrt""'  *"" ' 
each  condyle  posteriorly  there  is  a  facet  for 

articulation  with  the  sesamoid  (of  Veaal),  which  is  developed  in  the  origin  of  the 
gastrocnemius  muscle. 

The  tibia  is  about  the  same  length  as  the  femur.  The  shaft  forms  a  double 
curve ;  the  upper  part  is  convex  internally,  the  lower  part  externally.  The  proximal 
third  is  prismatic,  but  is  compressed  laterally  and  is  long  from  before  backward. 
The  remainder  is  almost  regularly  cylindrical.  The  crest  isshort  but  very  prominent. 
The  nutrient  foramen  is  usually  in  the  upper  third  of  the  external  lK»rder.  The 
tuberosity  is  not  grooved,  but  bears  a  distinct  mark  where  the  ligamentum  patellie 
is  attached.  There  is  a  small  facet  for  the  fibula  on  the  postero-extemal  part  of 
the  external  condyle,  and  a  small  sesamoid  hone  in  the  tendon  of  origin  of  the 
popliteus  is  in  contact  with  the  posterior  angle  of  the  latter.  The  distal  end  is 
quadrangular  and  relatively  small.  The  articular  grooves  and  ridge  are  almost 
sa^ttal.  There  is  a  facet  externally  for  articulation  with  the  fibula.  There  is  a 
vertical  groove  internally  and  a  shallower  one  behind — btfth  for  tendons. 


— Skelittos  or   Dktii 
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^80  diverge  betiind   and   the  tubera  are  flattened  and  everted.     The  superior 
iscbiatic  spiae  is  low  and  thick;  its  posterior  part  is  marked  by  transverse  grooves 


Fia.  134.— Om*  CoxARirH  or  Dos.  Lirr  Pwrniom  Vm. 
B.  CrtBl;  b,  c,  inl«ii»l  ansle:  d,  great  Kiatic  notch;  t. }.  eitemal  angle;  b,  poolerior  gluteal  lii 
fosu  or  iriiig;  1.  ahafl  of  ilium;  it,  antcriar  gluteal  line:  1,  auriculat  eurfaw;  in.  ilio-pectineal  Udc: 
for  origin  of  recliu  (emoris:  o.  anlabulum;  P.  amtabulu'.  and  q.  gymphyseal  branch  of  pubis:  r,  pa 
>.  obturator  foranien;  i*.  obluralor  noloh:  1,  linp  lor  origin  of  coccygctu:  u,  BUptrior  ischiBtic  Bpiw 
bordu  of  uohiumi  w,  tuber  uchu;  x,  iaohial  arcb.     (EllaabBrBw-Baum,  Anal.  d.  Himdei.) 


lEW.        Pro.  1.16,- 


leoliu;  /.  bud  of  fibuli 
rnal  malleolus  (dialal  i 
endon.      (Bllenberser-t 


and  has  a  prominent  outer  lip.    There  is  no  lesser  sciatic  notch.    The  ischial  arch 
is  relatively  small  and  is  setni-elliptical. 


BONES   OF  THE   PELVIC   LIUB 


167 


The  symphyseal  part  of  the  pubis  is  thick  and  fuses  late  with  the  opposite  bone. 
There  is  no  subpubic  groove. 

The  acetabulum  is  about  twice  as  far  from  the  external  angle  of  the  ilium  as 
from  the  tuber  ischii.  The  fossa  acetabuli  is  deep,  and  is  bounded  internally  by  a 
Qat  plate  of  bone;  its  floor  is  so  thin  as  to  be  translucent.  There  is  a  small  notch 
behind. 

The  obturator  foramen  resembles  in  outline  an  equilateral  triangle  with  the 
anf^es  rounded  off. 

The  inlet  of  the  pelvis  is  very  oblique.  It  is  almost  circular  in  the  female, 
but  in  the  male  it  is  elliptical  and  the  con- 
jugate diameter  is  the  longer.  The  cavity  is 
narrowest  between  the  acetabula,  and  very 
wide  behind.  The  floor  is  concave  and  rela- 
tively narrow  in  front,  wide  and  fiat  behind. 

The  femur  is  relatively  much  longer  than 
in  the  horse  or  ox.  The  shaft  is  regularly 
cyhndrical,  except  near  the  oxtrpmities,  where 
it  is  wider  and  compressed  from  before  back- 
ward. It  is  strongly  curved  in  its  lower  two- 
thirds,  convex  in  front.  The  posterior  surface 
is  flattened  transversely,  narrow  in  the  middle, 
and  widens  toward  each  end.  It  is  bounded 
by  two  rough  lines  (Labium  laterale,  mediale) 
which  diverge  toward  the  extremities.  The 
third  trochanter  and  the  plantar  (supracondy- 
loid)  fossa  are  absent.  There  are  two  supra- 
condyloid  crests,  the  inner  one  being  small. 
The  nutrient  foramen  is  in  the  upper  third  of 
the  posterior  surface.  The  head  is  a  little  more 
than  a  hemisphere  and  has  a  shallow  depression 
behind  and  external  to  its  center.  The  neck  is 
well  defined.  The  trochanter  major  does  not 
extend  as  high  as  the  head;  a  thick  ridge  runs     ^     .»      „  „         „ 

....  ,  ,  ,  S,,  »*"<■'     *■*'. — HKELFTOM     OF     DnTJiL     Paut    •r 

from  its  anterior  surface  to  the  neck,     ^he  m-        psLvir-  Li«b  or  dcw.  Eim[HN*L  vik», 

temal  trochanter  has  the  form  of  a  blunt  tuber-  a 

osity.     The  trochanteric   fossa  is  round  and     *■ "'"" 

<leep.     The  ridges  of  the  trochlea  are  practi-     bones; 

cally  sagittal  in  direction  and  are  almost  similar,     bone  \a  uot  visible  m  ihe  lifure.    (Atiet 

The  intercondyioid  fossa  is  wide.     Just  above     Le^nngs  aiiu.) 

each  condyle  posteriorly  there  is  a  facet  for 

articulation  with  the  sesamoid  (of  Vesal),  which  is  developed  in  the  origin  of  the 

gastrocnemius  muscle. 

The  tibia  is  about  the  same  length  as  the  femur.  The  shaft  forms  a  double 
curve ;  the  upper  part  is  convex  internally,  the  lower  part  externally.  The  proximal 
third  is  prismatic,  but  is  compressed  laterally  and  is  long  from  before  backward. 
Thcremainderis  almost  regularly  cylindrical.  The  crest  isshort  but  very  prominent. 
The  nutrient  foramen  is  usually  in  the  upper  third  of  the  external  border.  The 
tuberosity  is  not  grooved,  but  bears  a  distinct  mark  where  the  ligamentum  patelise 
is  attached.  There  is  a  small  facet  for  the  flbula  on  the  postero-extemal  part  of 
the  external  condyle,  and  a  small  sesamoid  bone  in  the  tendon  of  origin  of  the 
popliteus  is  in  contact  with  the  posterior  angle  of  the  latter.  The  distal  end  is 
quadrangular  and  relatively  small.  The  articular  grooves  and  ridge  are  almost 
sa^tt^.  There  is  a  facet  cxtematly  for  articulation  with  the  fibula.  There  is  a 
vertical  groove  internally  and  a  shallower  one  behind — berth  for  tendons. 


>.  nemnil  IKnsl; 
'halBDX.'  The  fir 
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The  fibula  extends  the  entire  length  of  the  region.  It  is  slender,  somewhat 
twisted,  and  enlarged  at  either  end.  The  upper  part  of  the  shaft  is  separated  from 
the  tibia  by  a  considerable  interosseous  space,  but  the  lower  part  is  flattened  and 
closely  applied  to  the  tibia.  The  proximal  end  is  flattened  and  articulates  with 
the  external  condyle  of  the  tibia.  The  distal  end  is  somewhat  thicker  and  forms 
the  external  malleolus.  It  articulates  internally  with  the  tibia  and  the  tibial  tarsal 
bone.     Externally  it  bears  two  tubercles. 

The  patella  is  long  and  narrow.  The  anterior  surface  is  convex  in  both  direc- 
tions. The  articular  surface  is  convex  from  side  to  side  and  slightly  concave  from 
above  downward. 

The  tarsus  comprises  seven  bones.  The  tibial  tarsal  consists  of  a  body,  neck, 
and  head,  like  the  bone  in  man.  The  body  presents  a  trochlea  above  for  articula- 
tion with  the  tibia  and  fibula.  The  posterior  surface  has  three  facets  for  articulation 
with  the  fibular  tarsal  bone.  The  head  is  directed  a  little  inward  and  articulates 
with  the  central.  The  fibular  tarsal  has  a  long  anterior  process  or  *'beak,"  but 
the  inner  process  (sustentaculum)  is  short.  The  tuber  calcis  is  grooved  from 
before  backward.  The  central  has  a  concave  proximal  surface  adapted  to  the  head 
of  the  tibial  tarsal.  Its  distal  surface  articulates  with  the  first,  second,  and  third 
tarsals.  It  bears  two  tubercles  posteriorly.  The  first  tarsal  is  flattened  and  ir- 
regularly quadrangular;  it  articulates  above  ^ith  the  central  and  below  with  the 
first  metatarsal.  The  second  tarsal  is  the  smallest  and  is  wedge-shaped;  it  articu- 
lates below  with  the  second  metatarsal  bone.  The  third  tarsal  is  also  wedge- 
shaped,  the  base  being  in  front;  it  articulates  with  the  third  metatarsal  below. 
The  fourth  tarsal  is  remarkably  high,  and  resembles  a  quadrangular  prism;  it 
articulates  with  the  fibular  tarsal  above,  the  fourth  and  fifth  metatarsal  below,  and 
the  central  and  third  tarsal  bones  internally.  A  groove  for  the  tendon  of  the  pero- 
neus  longus  crosses  its  outer  and  posterior  surface,  and  above  it  are  one  or  two 
tubercles. 

Five  metatarsal  bones  are  present.  The  first  is  conunonly  very  small  and  has 
the  form  of  a  blunt  cone,  somewhat  compressed  laterally.  It  articulates  with  the 
first  tarsal  and  furnishes  insertion  to  the  tibialis  anterior  muscle.  In  some  cases 
it  fuses  with  the  first  tarsal;  when  the  first  digit  is  well  developed,  its  metatarsal 
may  resemble  the  others  (except  in  size)  or  be  reduced  in  its  proximal  part  to  a 
fibrous  band.  The  other  metatarsals  ai^  a  little  longer  than  the  corresponding 
metacarpals.  Their  proximal  ends  are  elongated  from  before  backward  and  have 
posterior  projections,  which  in  the  case  of  the  third  and  fourth  usually  bear  facets 
for  articulation  with  two  small  rounded  sesamoid  bones.  In  other  respects  they 
resemble  the  metacarpals. 

The  first  digit  is  often  absent.  When  present,  its  development  varies  and  it 
contains  one  or  two  phalanges.  In  other  cases  the  digit  is  double.  The  phalanges 
of  the  other  digits  resemble  those  of  the  fore  limb. 
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ARTHROLOGY 

THE  ARTICULATIONS  OR  JOINTS 

An  articulation  or  joint  is  formed  by  the  union  of  two  or  more  bones  or  carti- 
lages by  other  tissue.  Bone  is  the  fundamental  part  of  most  joints;  in  some  cases 
a  bone  and  a  cartilage,  or  two  cartilages,  form  a  joint.  The  uniting  medium  is 
chiefly  fibrous  tissue  or  cartilage,  or  a  mixture  of  these.  Union  of  parts  of  the 
skeleton  by  muscles  (Synsarcosis),  as  in  the  attachment  of  the  thoracic  limb  in 
the  horse,  will  not  be  considered  in  this  section. 

Joints  may  be  classified — (a)  anatomically,  according  to  their  mode  of  develop- 
ment, the  nature  of  the  uniting  media,  and  the  form  of  the  joint  surfaces;  (6) 
physiologically,  with  regard  to  the  amount  and  kind  of  movement  or  the  absence 
of  mobility  in  them ;  (c)  by  a  combination  of  the  foregoing  considerations. 

The  classification  of  joints  is  still  in  a  very  unsatisfactory  state,  and,  unfortunately,  the  same 
term  is  used  in  various  senses  by  different  authors.  The  two  main  subdivisions  proposed  by  Hep- 
bum  are:  (1)  Those  in  which  the  uniting  medium  is  coextensive  with  the  opposed  joint  surfaces, 
and  in  which  a  direct  union  of  these  surfaces  is  thereby  effected.  (2)  Those  in  which  the  uniting 
medium  has  undergone  interruption  in  its  structural  continuity,  and  in  which  a  cavity  of  greater 
or  less  extent  is  thus  formed  in  the  interior  of  the  joint.  This  distinction  is  of  consideraole  im- 
portance clinically. 

Three  chief  subdivisions  of  joints  are  usually  recognized — viz.,  synarthroses, 
diarthroses,  and  amphiarthroses. 

SYNARTHROSES 

In  this  group  the  segments  are  united  by  fibrous  tissue  or  cartilage,  or  a  mix- 
ture of  the  two  in  such  a  manner  as  practically  to  preclude  movement;  hence  they 
are  often  termed  fixed  or  immovable  joints.  There  is  no  joint  cavity.  Many  of 
these  joints  are  temporary,  the  uniting  medium  being  invaded  by  the  process  of 
ossification,  with  a  resulting  ankylosis  or  synostosis.  The  chief  classes  in  this 
group  of  joints  are  as  follows: 

(1)  Suture. — This  term  (Sutura)  is  applied  to  those  joints  in  the  skull  in  which 
the  adjacent  bones  are  closely  united  by  fibrous  tissue — the  sutural  ligament.  In 
many  cases  the  edges  of  the  bones  have  irregular  interlocking  margins,  forming  the 
sutura  serrata,  e.  gf.,  the  frontal  suture.  In  others  the  edges  are  beveled  and 
overlap,  forming  the  sutura  squamosa,  e.  ^.,  the  parieto-temporal  suture.  If  the 
edges  are  plane  or  slightly  roughened,  the  term  sutura  harmonia  is  applied  to  the 
joint,  e.  g,y  the  nasal  suture. 

(2)  Synchondrosis. — In  these  the  two  bones  are  united  by  cartilage,  e.  ^., 
the  joint  between  the  basioccipital  and  the  sphenoid  bone.  Very  few  of  these 
joints  are  permanent. 

(3)  Symph3rsis. — This  term  is  usually  limited  to  a  few  median  joints  which 
connect  symmetrical  parts  of  the  skeleton,  e,  g.,  symphysis  pelvis,  symphysis 
mandibulse.  The  uniting  media  are  cartilage  and  fibrous  tissue.  In  some  cases 
a  cleft-like  rudimentary  joint  cavity  occurs. 

(4)  Gomphosis. — This  term  is  applied  to  the  implantation  of  the  teeth  in  the 

alveoli. 
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DIARTHROSES 
These  joints  are  characterized  by  the  presence  of  a  joint  cavity  and  by  their 
mobihty.     They  are  often  called  movable  or  true  joints.     The  structures  which 
enter  into  their  formation  are: 

1.  The  joint  surfaces  (Facies  articulares),  which  are  usually  more  or  less  ex- 
panded. They  are  in  most  cases  smooth,  and  vary  much  in  form.  They  are 
formed  of  specially  dense  bode,  which  differs  histologically  from  ordinary'  compact 
substance.  In  certain  cases  (fide  Osteologj)  the  surface  is  interrupted  by  non- 
articular  cavities  known  as  synonal  fossK. 

2.  The  articular  cartilages  (Cartilagines  articulares),  usually  hyaline  in  tj-pe. 
form  a  covering  over  the  articular  surfaces  of  the  bones.  They  var>'  in  thickness 
in  different  joints;  they  are  thickest  on  the  areas  of  the  greatest  pressure,  and 
usually  tend  to  accentuate  the  curvature  of  the  bone,  i.  e.,  on  a  concave  surface 
the  peripheral  part  is  the  thickest,  while  on  a  convex  surface  the  central  part  is  the 
thickest.     The  articular  cartilages  are  non-vascular,  ver>'  smooth,  and  have  a 

bluish  tinge  in  the  fresh  state.     They  diminish  the 
effects  of  concussion  and  greatly  reduce  friction. 

3.  The  joint  capsule  (Capsula  articularis)  is,  in 
its  simplest  form,  a  sac,  the  mar^ns  of  which  are 
attached  around  the  articulating  surfaces.     It  con- 
sists of  two  layers — an  external  one,  composed  of 
tn  fibrous  tissue  (Stratum  fibrosum),  and  an  internal 

,,  L^u^r  one,  the  synovial  layer  or  membrane  (Stratum  sj-no- 
viale).  The  fibrous  layer,  sometimes  termed  the 
capsular  ligament,  is  attached  either  close  to  the 
margins  of  the  articular  surfaces  or  at  a  variable 
distance  from  them.  Its  thickness  varies  greatly  in 
different  situations:  in  certain  places  it  is  extremely 
I  thick,  and  sometimes  cartilage  or  bone  develops  in 

Fio.  138— DiAUB*ii  or  Section  or     jtj  ^i,  other  places  it  is  practicallv  absent,  the  cap- 
.Di*RTHH.*iB.  gy|g  ^jjgjj  consisting  only  of  the  synovial  membrane. 

Uyer  Jioin't''™^d"^''The'^^c.j»r  Parts  of  the  capaule  may  undergo  thickening  and  so 
cwtuice8i>n<rhite.bonacii>i(Ai.ud  form  ligaments,  which  are  not  separable,  except 
tb.  joint  «vitj  biuk  in  ibe  fifure.  artificially,  from  the  rest  of  the  capsule.  The  syno- 
vial layer  lines  the  joint  cavity  except  where  this 
is  bounded  by  the  articular  cartilages;  it  stops  normally  at  the  margin  of  the  latter. 
It  is  a  thin  membrane,  and  is  richly  supplied  by  close  networks  of  vessels  and 
nerves.  It  frequently  forms  folds  (Plica;  synovialrs)  and  villi  (\'illi  synoviales), 
which  project  into  the  cavity  of  the  joint.  The  folds  commonlj-  contain  pads  of 
fat  which  fill  up  interstices  and  vary  in  form  and  po'^ition  in  various  phases  of 
movement.  The  synovial  membrane  secretes  a  fluid,  the  synovia,  which  resembles 
white-of-egg  and  lubricates  the  joint.'  In  many  places  the  membrane  forms  extra- 
articular pouches,  which  facilitate  the  piay  of  muacies  and  tendons. 

The  joint  ca^ty  (Cavum  articulare)  is  inclosed  by  the  synovial  membrane  and 
the  articular  cartilages.  Normally,  it  is,  strictly  speaking,  only  a  potential  cavity, 
which  contuns  nothing  but  a  small  amount  of  synovia. 

The  student  must  piard  against  a  false  conception  of  the  joint  cavity  which  may  result  from 
dissectioDa  and  diaKnuna.  in  which  an  actual  cavity  of  consi<ierat>lc  extent  appears  to  exiat. 
A  correct  idea  of  the  intimat«  apposition  of  the  parts  is  best  obtained  from  the  study  of 
frosen  sertion-n.  It  ia  ^so  inalmctivc  to  examine  jointH  which  have  tx-en  injected  w  on  to  distend 
the  capsule  fully.     It  ia  then  Been  that  the  cavity  is  often  of  much  gn-nter  potential  extent  than 
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one  might  suppose,  and  that  the  capsule  is  often  very  irregular  in  form,  i.  e.,  forms  a  variety  of 
sacculations. 

The  foregoing  are  constant  and  necessary  features  in  all  diarthroses.  Other 
structures  which  enter  into  the  formation  of  these  joints  are  ligaments,  articular 
discs  or  menisci,  and  marginal  cartilages. 

4.  Ligaments. — These  are  strong  bands  or  membranes,  usually  composed 
of  white,  fibrous  tissue,  which  bind  the  bones  together.  They  are  pliable,  but 
practically  inelastic.  In  a  few  cases,  however,  6.  ^.,  ligamenta  fiava,  ligamentum 
nuchse,  they  are  composed  of  elastic  tissue.  They  may  be  subdivided,  according 
to  position,  into  periarticular  and  intraarticular.  Periarticular  ligaments  are  fre- 
quently blended  with  or  form  part  of  the  fibrous  capsule;  in  other  cases  they  are 
quite  distinct.  Strictly  speaking,  intraarticular  ligaments,  though  within  the 
fibrous  capsule,  are  not  in  the  joint  cavity;  the  synovial  membrane  is  reflected 
over  them.  The  term  seems  justifiable,  however,  on  practical  grounds.  Liga- 
ments which  connect  directly  opposed  surfaces  of  bones  are  termed  interosseous. 
The  special  names  are  based  usually  on  their  position,  form,  and  attachments,  e.  g.y 
lateral  or  collateral,  cruciate,  sacro-iliac,  etc.  In  many  places  muscles,  tendons, 
and  thickenings  of  the  fascise  function  as  ligaments  and  increase  the  security  of  the 
joint.  Atmospheric  pressure  and  cohesion  play  a  considerable  part  in  keeping  the 
joint  surfaces  in  apposition. 

5.  Articular  discs  or  menisci  are  plates  of  fibro-cartilage  or  dense  fibrous  tissue 
placed  between  the  articular  cartilages,  and  divide  the  joint  cavity  partially  or 
completely  into  two  compartments.  They  render  certain  surfaces  congruent, 
e.  g,y  femoro-tibial  joint,  allow  greater  range  or  variety  of  movement,  and  diminish 
concussion. 

6.  A  marginal  cartilage  (Labrum  glenoidale)  is  a  ring  of  fibro-cartilage  which 
encircles  the  rim  of  an  articular  cavity.  It  enlarges  the  cavity  and  tends  to  pre- 
vent fracture  of  the  margin. 

Vessels  and  Nerves. — The  arteries  form  anastomoses  around  the  larger  joints, 
and  give  off  branches  to  the  extremities  of  the  bones  and  to  the  joint  capsule.  The 
synovial  membrane  has  a  close-meshed  network  of  capillaries;  the  latter  form  loops 
around  the  margins  of  the  articular  cartilages,  but  do  not  usually  enter  them. 
The  veins  form  plexuses.  The  synovial  membrane  is  also  well  supplied  with  lymph- 
atics. Nerve-fibers  are  especially  nimierous  in  and  around  the  synovial  membrane 
and  there  are  special  nerve-endings,  e,  g,y  Pacinian  bodies  and  the  articular  end- 
bulbs  described  by  ICrause. 

Movements. — The  movements  of  a  joint  are  determined  chiefly  by  the  form 
and  extent  of  the  joint  surfaces  and  the  arrangement  of  the  ligaments.  They  are 
usually  classified  as  follows: 

1.  Gliding. — ^This  refers  to  the  sliding  of  one  practically  plane  surface  on 
another,  as  in  the  joints  between  the  articular  processes  of  the  cervical  vertebrae. 

2.  Angular  Movements. — In  these  cases  there  is  movement  around  one  or 
more  axes.  Motion  which  diminishes  the  angle  included  by  the  segments  forming 
the  joint  is  termed  flexion,  while  that  which  tends  to  bring  the  segments  into  line 
with  each  other  is  called  extension. 

With  reference  to  the  joints  of  the  lower  parts  of  the  limbs,  it  seems  advisable 
to  employ  the  terms  dorsal  and  volar  or  plantar  flexion,  since  these  joints  can  be 
"overextended."  Similarly,  the  terms  dorsal  and  ventral  flexion  should  be  applied 
to  the  corre8ix)nding  movements  of  the  spinal  column.  The  meaning  of  the  term 
lateral  flexion  is  evident.  These  movements  are  all  rotations  around  axes  which 
are  approximately  either  transverse  or  vertical.  Depression,  elevation,  and  lateral 
movement  of  the  lower  jaw  fall  in  this  category. 

3.  Circumduction. — This  designates  movements  in  which  the  distal  part  of 
the  limb  describes  a  circle  or  a  segment  of  one.     In  man  such  movement  is  easily 
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vertebral  column  or  a  considerable  part  of  it.     The  joints  between  the  atlas  and 
axis  and  between  the  former  and  the  skull  require  separate  consideration. 


INTERCENTRAL  ARTICULATIONS 
These  are  amphiartliroses,  formed  by  the  junction  of  the  extremities  of  the 
bodies  of  adjacent  vprtebrie.  The  articular  surfaces  in  the  cervical  region  consist 
of  a  cavity  on  the  posterior  end  of  the  body  of  the  anterior  vertebra,  and  a  cor- 
responding convexity  or  head  of  the  succeeding  vertebra.  In  the  other  regions  the 
surfaces  are  much  flattened.     The  uniting  media  are: 

1.  The  intervertebral  fibro-cartilages  {Fibrocartilagines  intervertebrales). 
Each  of  these  is  a  disc  which  fits  into  the  space  between  the  bodies  of  two  adjacent 
vertebrffi,  to  which  it  is  intimately  attached.  The  discs  are  thinnest  in  the  middle 
of  the  thoracic  region,  thicker  in  the  cervical  and  lumbar  regions,  and  thickest  in 
the  coccygeal  region.  Each  con^ts  of  a  dense  fibrous  peripheral  part  (Annulus 
fibroaus),  and  a  soft  pulpy 

central  part  (Nucleus  pul-        Supriapi- 

jxwua).  "°« '*C^ 

■^  ment 

The  fibroua  ring  conaata 
of  lamina?  of  fibroua  tiRSue  and 
fibro-cartiloge,  which  pass  ob- 
liquely between  the  two  verte- 
bra and  alternate  in  direction, 
forming  an  X~Bhape<l  arrange- 
ment. The  centra!  part  of  the 
ting  is  largely  cartilaginaus,  and 
padualty  aBaumet)  the  character 
of  the  pulp^  center.  The  latter 
is  very  elastic  and  is  compressed, 
M   that   it   bulges   considerably 

r .L 1 f    ...jJQj^.    ,j 

elastic 
e  cells, 
and  peculiar  clear,  tranepM^nt 
ccIIb  of  various  sizes.  It  is  a 
KinnaDt  of  the  notochord. 
There  are  joint  cavities  in  the 
cervical  interceotral  joiots.  and 

in  those  between  the  last  cervical  and  the  first  thoracic,  and  between  the  last  lumbar  and  the 
Mcrum.  In  the  latter  the  cavity  is  coextenuve  with  the  extretnities  of  the  bodies;  in  the  former, 
it  ie  usually  not  eo  extensive. 

2.  The  inferior  comnioa  ligament  (Ligamentum  longitudinale  ventrale)  lies 
OQ  the  ventral  surface  of  the  bodies  of  the  vertebne  and  the  intervertebral  fibro- 
cartilages,  to  which  it  is  firmly  attached.  It  be^s  about  the  fourteenth  or  fifteenth 
thoracic  vertebra,  and  is  at  first  a  narrow,  thin  band.  Further  back  it  becomes 
gradually  thicker  and  wider,  and  terminates  on  the  pelvic  surface  of  the  sacrum 
by  spreading  out  and  blending  with  the  periosteum.  It  b  strongest  in  the  lumbar 
region,  where  the  tendons  of  the  cnirs.  of  thc^diaphragm  fuse  with  it. 

3.  The  siqterior  common  ligament  (Ligamentum  longitudinale  dorsale)  lies  on 
the  floor  of  the  vertebral  canal  from  the  dens  or  odontoid  process  to  the  sacrum. 
It  is  narrow  over  the  middles  of  the  vertebral  bodies,  and  widens  over  the  inter- 
vertebral fibro-cartilages,  to  which  it  is  very  firmly  attached. 

a  the  middle  of  each 


INTERPreURAL  ARTICULATKOTS 
Each  typical  vertebra  presents  two  pairs  of  articular  processes,  which  form 
diarthroses  with  the  two  adjacent  vertebne.     The  articular  surfaces  are  extensive, 
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flat,  and  oval  in  the  cervical  regioQ,  small  and  flat  in  the  thoracic  region,  while  in 
the  lumbar  region  the  anterior  ones  are  concave  and  the  posterior  convex.  The 
joint  capsule  is  strong  and  ample  in  the  cervical  re^on,  in  conformity  with  the  large 
aze  and  greater  mobility  of  these  joints  in  the  neck.  In  the  thoracic  and  lumbar 
regions  the  capsule  is  small  and  close.     These  joints  are  arthrodia. 

Associated  with  these  joints  are  the  ligamenta  flava,  which  connect  the  arches 
of  adjacent  vertebrie.     They  are  membranous  and  consist  largely  of  elastic  tissue. 

The  supraspinous  ligament  extends  medially  from  the  occipital  bone  to  the 
sacrum.  From  the  withers  backward  it  consists  of  a  strong  cord  of  fibrous  tissue, 
attached  to  the  summits  of  the  vertebral  spines.     In  the  neck  and  withers  it  is 

AUaa 


J,  Scapula;  I'.cmrtilaReoF  Hspula;  ^.  lamdlar  pun  of  ligsmealum  iiucho';  i.  vinRof  allaa.      (A(l«r  EllenbcTRf r- 
Daum,  Anat.  fnr  KUtutler.) 

remarkably  modified  to  form  the  ligamentum  nuche,  which  requires  more  extended 
notice. 

The  ligamentum  nuctis  is  a  powerful  elastic  apparatus,  the  principal  function 
of  which  is  to  assist  the  extensor  muscles  of  the  head  and  neck.  It  extends  from 
the  occipital  bone  to  the  withers,  where  it  is  directly  continuous  with  the  supra- 
spinous ligament.  It  consists  of  two  parts — funicular  and  lamellar.  The  funic- 
ular part  (Pars  occipitalis)  arises  from  the  external  occipital  protuberance  and  the 
fossa  below  it,  and  is  inserted  into  the  summits  of  the  vertebral  spines  at  the 
withers.  Two  bursffi  are  usually  found  under  it  in  the  adult.  The  supra-atloid 
bursa  lies  between  the  ligament  and  the  dorsal  arch  of  the  atlas.     The  supra- 
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spinous  bursa  occurs  usually  over  the  fourth  thoracic  spine,  but  may  be  over  the 
third  and  may  extend  to  the  fifth.^  In  the  neck  the  funicular  part  consists  for  the 
greater  part  of  two  bands  closely  applied  and  attached  to  each  other.  Near  and  at 
the  withers  it  broadens  greatly,  forming  an  expansion  three  to  five  inches  (ca.  8  to 
12.5  cm.)  in  width,  the  lateral  margins  of  which  are  thin  and  overlie  the  trapezius 
and  rhomboideus  muscles.  Behind  the  higher  spines  it  becomes  narrower  and 
thinner,  and  is  continued  by  the  white  fibrous  lumbo-dorsal  ligament.^  A  mass 
of  fat  and  elastic  tissue  lies  upon  the  ligament  as  far  back  as  the  withers.  It 
varies  greatly  in  amount  in  different  subjects,  and  is  most  developed  in  stallions  of 
draft  breeds,  in  which  it  forms  the  basis  of  the  "  crest."  The  lamellar  portion  (Pars 
cervicalis)  consists  of  two  laminae  separated  medially  by  a  layer  of  loose  connective 
tissue.  Each  lamina  is  formed  of  digitations  which  arise  from  the  second  and  third 
thoracic  spines  and  from  the  funicular  portion,  are  directed  downward  and  forward, 
and  end  on  the  spines  of  the  cervical  vertebrae,  except  the  first  and  last.  The  digita- 
tion  which  is  attached  to  the  spine  of  the  axis  is  very  thick  and  strong.  Behind 
this  they  diminish  in  size  and  strength;  that  to  the  sixth  cervical  is  quite  thin  and 
feeble,  or  may  be  absent. 

The  interspinous  ligaments  (Ligamentainterspinalia)extend  between  the  spines 
of  contiguous  vertebrae.  In  the  cervical  region  they  are  narrow  elastic  bands,  and 
in  the  thoracic  and  lumbar  regions  they  consist  of  white  fibers  directed  obliquely 
downward  and  forward. 

The  intertransverse  ligaments  (Ligamenta  intertransversaria)  are  membranes 
which  connect  adjacent  transverse  processes  in  the  lumbar  region. 


INTERTRANSVERSE  ARTICULATIONS 

These  joints  (peculiar  to  equidae)  are  diarthroses  formed  by  the  transverse 
processes  of  the  last  two  lumbar  vertebrae  and  the  alae  of  the  sacrum.  A  similar 
joint  between  the  fourth  and  fifth  lumbar  processes  is  frequently  present.  The 
articular  surfaces  have  an  elongated  oval  form,  the  anterior  one  being  concave  and 
the  posterior  one  convex.    The  capsule  is  tight,  and  is  reinforced  ventrally. 


SACRAL  AND  COCCYGEAL  ARTICULATIONS 

In  the  foal  the  bodies  of  the  five  sacral  vertebrae  form  joints  which  resemble 
somewhat  those  in  the  posterior  part  of  the  lumbar  region.  These  joints  are  in- 
vaded by  the  process  of  ossification  early,  so  that  the  consolidation  of  the  sacrum 
is  usually  complete,  or  nearly  so,  at  three  years. 

The  coccygeal  vertebrae  are  united  by  relatively  thick  intervertebral  fibro- 
cartilages,  which  have  the  form  of  biconcave  discs.  Special  ligaments  are  not 
present,  but  there  is  a  continuous  sheath  of  fibrous  tissue.  The  movement  in  this 
region  is  extensive  and  varied.  In  old  horses  the  first  coccygeal  vertebra  is  often 
fused  with  the  sacrum. 


MOVEMENTS  OF  THE  VERTEBRAL  COLUMN 

The  movements  of  the  spine,  exclusive  of  those  at  the  atlanto-axial  joint,  are 
dorsal,  ventral,  and  lateral  flexion,  and  rotation.  The  range  of  movement  at  a 
single  joint  is  very  small,  but  the  sum  of  the  movements  is  considerable.     The 

•  In  dissecting-room  subjects  these  bursa?  and  the  adjacent  structures  are  coraraonly  the  seat 
of  pathological  changes.  They  appear  to  be  the  starting-point  of  ''poll  evil"  and  "fistulous 
witncrs." 

*  No  natural  line  of  demarcation  exists  between  the  ligamentum  nuchas  and  the  limibo-dorsal 
continuation  of  the  supraspinous  ligament,  since  the  change  from  the  purely  elastic  to  the  white 
fibrous  structure  is  gradual. 
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movements  are  freest  in  the  cervical  and  coccygeal  redone.    Rotation  is  extremely 
limited  in  the  thoracic  and  lumbar  regions. 

ATLANTO-AXIAL  ARTICULATION 
This  is  a  trochoid  or  pivot  joint,  of  a  rather  peculiar  character.  The  articular 
surfaces  are:  (1)  On  the  lateral  masses  of  the  atlas, 
two  somewhat  saddle-shaped  facets,  which  are  usually 
confluent  ventrally;  (2)  on  the  axis,  reciprocal  saddle- 
shaped  surfaces  which  extend  upon  the  odontoid  pro- 
cess and  are  confluent  on  its  ventral  aspect.  It  will  be 
observed  that  the  joint  surfaces  are  not  at  all  accur- 
ately adapted  to  each  other,  so  that  only  limited  areas 
are  in  confact  at  any  time. 

The  joint  capsule  is  attached  around  the  margins 
of  the  articular  surfaces.  It  is  loose  and  ample  enough 
laterally  to  allow  extensive  movement. 

The  superior  atlanto-axial  ligament  (Ligamentum 
interarcuale)  is  membranous  and  reinforces  the  capsule 
dorsally. 

The  interspinous  ligament  (Ligamentum  inter- 
spinale)  consists  of  two  elastic  bands  which  extend 
from  the  dorsal  arch  of  the  atlas  to  the  spine  of  the 
axis. 

The  inferior  atlanto-azial  ligament  (Ligamentum 
dentis  externum)  arises  from  the  ventral  tubercle  of  the 
atlas  and  is  attached  by  two  branches  on  the  ventral 
spine  of  the  axis. 

The  odontoid  ligament  (Ligamentum  dentis  in- 
ternum) is  short,  very  strong,  and  somewhat  fan- 
shaped.  It  extends  from  the  rough  concave  dorsal 
surface  of  the  dens  or  odontoid  process,  widens  in 
front,  and  is  attached  to  the  transverse  rough  area  on 
Fio.  i«.— atljikto-occimtai.     the  inner  surface  of  the  ventral  arch  of  the  atlas. 

or''nom!^^'Ti^Ai.'v^  Movements.— The  atlas  and  the  head  rotate  upon 

ArTKR  Removal  or  Dos-     the  axis;   the  axis  of  rotation  passes  through  the  center 
BAL  abch  or  Atlab.  of  t[jg  odontoid  process  and  body  of  the  axis. 


Ltlftato-uccipitB]  joiat;  b,  l&l- 
ligiuntnt  ol  taioe;  c.  c".  odon- 
ligunsnt;  d.  niluita-occipitsl 

t  cBpmtle;   «,  joint  capnuls  of 

d  CTTvical  veriebra:   /.  inter- 
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cervical    vetreb™,     (Ellenberger- 


THE  ATLANTCMXXaPITAL  ARTICULATION 
This  joint  may  be  classed  as  a  ginglymus.     The 
articular  surfaces  of  this  joint  are:   (1)  On  the  atlas, 
two  deep  oval  cavities;  (2}  the  corresponding  condyles 
of  the  occipital  bone. 


The  joint  surfaces  ore  oblique,  coniinK  very  cloee  to  the 

median  line  ventrally,  but  separated  by  a  eonsiderabtc  interval 

k  triangular  rough  area  cuts  into  the  middle  of  each  articular  surface 


There  are  two  roomy  joint  capsules,  which  sometimes  communicate  ventrally, 
especially  in  old  subjects. 

The  superior  atlanto-occipital  membrane  extends  from  the  dorsal  arch  of  the 
atlas  to  the  upper  mar^n  of  the  foramen  magnum.  It  is  blended  with  the  capsules 
and  contains  many  elastic  fibers. 

The  inferior  atlanto-occipital  membrane  extends  from  the  ventral  arch  of  the 
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atlas  to  the  lower  margin  of  the  foramen  magnum.     It  is  narrower  and  thin 
the  superior  membrane,  and  also  fuses  with  the  joint  capsules. 

The  lateral  ligaments  are  two  short  bands  which  are  partially  blended  with 
the  capsules.  Each  is  attached  to  the  border  of  the  wing  of  the  atlas  near  the 
intervertebral  foramen,  and  to  the  outer  surface  of  the  parfunastoid  or  styloid 
process  of  the  occipital  bone. 

Movements. — These  are  chiefly  flexion  and  extension.  A  small  amount  of 
lateral  oblique  movement  is  also  possible. 


Articulations  of  the  Thorax 
costo-vertebral  articulations 

Each  typical  rib  forms  two  joints  with  the  vertebral  column,  one  by  its  head, 
and  one  by  its  tubercle.  They  are  termed  respectively  costo-central  and  costo- 
transverse joints. 

I.  The  costo-central  articulations  (Articulationes  capitulorum)  are  trochoid 
or  rotatory  joints,  formed  by  the 

junction  of  the  head  of  the  rib 
with  the  bodies  of  two  adjacent 
vertebra  and  the  intervertebral 
&bro-cartilage.  The  two  facets 
on  the  head  of  the  rib  are  separ- 
ated by  a  non-articular  groove, 
and  correspond  to  the  two  con- 
cave facets  (Foveie  costales)  on 
the  vertebral  bodies.  The  cap- 
sules are  rather  tight,  and  are 
covered  by  the  accessory  liga- 
ments, which  are  as  follows:  1. 
The  radiate  ligament  (Ligamen- 
tum  capituli  costs  radiatum)  ex- 
tends ventraliy  from  the  neck  of 
the  rib  to  spread  out  on  the 
vertebral  bodies  and  the  inter- 
vertebral fibro-cartilage.  2.  The 
conjugal  ligament  (Ligamentum 
conjugale) — absent  from  the  first 
joint — is  attached  to  the  groove 

on  the  head  of  the  rib,  passes  transversely  into  the  vertebral  canal,  and  divides 
under  the  superior  common  ligament  into  two  branches;  one  of  these  is 
attached  to  the  body  of  the  anterior  vertebra;  the  other  is  continued  across 
to  the  head  of  the  opposite  rib,  and  is  attached  to  the  intervertebral  fibro- 
cartilage.  The  joint  cavity  is  divided  into  two  compartments  by  the  conjugal 
ligament.  3.  The  l^jament  of  the  neck  of  the  rib  (Ligamentum  colli  costx)  is 
a  strong  band  which  crosses  the  joint  doraaily.  It  is  attached  on  the  vertebra 
above  the  costal  facet  and  on  the  neck  of  the  rib. 

II.  The  costo-transverse  articulations.  The.-ie  occur  between  the  facets  on 
the  tubercles  of  the  ribs  and  those  on  the  transverse  processes  of  the  vertebrae. 
They  are  gliding  joints.  The  capsule  is  reinforced  by  the  superior  costo-trans- 
verse  ligament  (Ligamentum  costo-transversarium  dorsale),  a  distinct  strong  band 
which  arises  on  the  transverse  process  and  ends  on  the  non-articular  part  of  the 
tubercle.  It  is  covered  by  the  levator  costie  muscle,  and  begins  to  be  quite  distinct 
at  the  fifth  joint. 


«U>-lram- 

. .  K  ligament 
■Ligament  of  neck 

■OAiawfe  ligament 
X'onjugat  lif/ameTtt 
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The  cavity  for  the  head  of  the  first  rib  is  formed  by  concave  facets  on  the  bodies  of  the  last 
cervical  and  firet  thoracic  vertebrae.  The  conjugal  ligament  is  absent,  but  the  ligament  of  the 
neck  is  short  and  strong.  The  radiate  ligament  is  very  strong,  and  consists  of  two  bands.  In 
the  case  of  the  last  two  or  three  ribs  the  costo-central  and  costo-transverse  jointa  are  confluent, 
and  the  various  structures  are  correspondingly  modified. 

Movements. — The  chief  movement  is  rotation  around  an  axis  which  connects 
the  centers  of  the  head  and  tubercle  of  the  rib.  The  movement  is  very  Umited  in 
the  anterior  part  of  the  series  of  joints,  but  very  considerable  in  the  posterior  part. 

In  the  case  of  the  first  rib,  the  movement  is  evidently  extremely  limited.  The  facet  for  the 
tubercle  of  the  rib  is  deeply  concave,  and  the  axis  of  rotation  is  almost  transverse.  Further  back 
the  facets  on  the  transverse  processes  become  flat,  and  the  axis  of  rotation  gradually  approaches  a 
longitudinal  direction.  This,  in  connection  with  the  mobility  of  the  ventral  ends  of  the  asternal 
ribs  and  their  elasticity,  allows  a  great  increase  here  in  the  range  of  movement,  the  effect  of  which 
is  to  enlarge  (chiefly)  tne  transverse  diameter  of  the  thorax. 


COSTO-CHONDRAL  ARTICULATIONS 

The  costo-chondral  junctions  are  synarthroses.  The  rib  has  a  concave  surface 
which  receives  the  convex  end  of  the  cartilage.  They  are  united  by  the  continuity 
of  the  strong  periosteum  and  perichondrium. 


CHONDRO-STERNAL  ARTICULATIONS 

These  joints  (Articulationes  stemocostales)  are  diarthroses  formed  by  the 
junction  of  the  cartilages  of  the  sternal  ribs  with  the  sternum.  The  articular  ends 
of  the  cartilages  (except  the  first)  are  somewhat  enlarged,  and  present  surfaces  of 
cylindrical  curvature.  The  articular  surfaces  on  the  sternum  for  the  first  pair  of 
cartilages  are  placed  close  together  on  the  dorsal  border  of  the  cariniform  cartilage 
(Manubrium  stemi) ;  the  other  seven  are  placed  laterally  at  the  junction  of  the 
segments.  The  capsules  are  strong  and  tight;  the  first  pair  of  joints  has  a  common 
capsule,  and  the  cartilages  articulate  with  each  other  medially.  The  lower  ends 
of  the  first  pair  of  ribs  are  firmly  attached  to  each  other  by  dense  fibrous  tissue, 
which  is  prolonged  forward  along  the  upper  margin  of  the  cariniform  cartilage  and 
is  continuous  behind  with  the  sternal  ligament.  Each  of  the  other  capsules  is 
reinforced  dorsally  by  the  superior  costo-stemal  ligament  (Ligamentum  stemo- 
costale  radiatum),  composed  of  radiating  fibers  which  blend  with  the  sternal  liga- 
ment. The  movement  is  rotation  around  a  nearly  vertical  axis,  except  in  the  case 
of  the  first  pair  of  joints. 


INTERCHONDRAL  LIGASIENTS 

The  eighth  and  ninth  costal  cartilages  are  firmly  united  by  fibrous  tissue.  The 
chondro-xiphoid  ligament  attaches  the  ninth  costal  cartilage  to  the  xiphoid  carti- 
lage. The  remaining  cartilages  are  rather  loosely  attached  to  each  other  by  elastic 
tissue. 

STERNAL  ARTICULATIONS 

In  the  new-bom  foal  the  sternum  has  seven  bony  segments  (Sternebr»), 
united  by  persisting  cartilage.  The  last  two  segments  coalesce  within  a  few  weeks 
after  birth.  In  old  subjects  there  is  more  or  less  ossification  of  the  intersegmental 
cartilage,  which  may  lead  to  partial  fusion  of  adjacent  segments,  especially  pos- 
teriorly. The  sternal  ligament  (Ligamentum  stemi  proprium  internum)  lies  on  the 
thoracic  surface  of  the  sternum.  It  arises  on  the  first  segment,  and  divides  oppo- 
site the  second  ehondro-stemal  joint  into  three  bands.  The  median  band  passes 
backward  and  spreads  out  on  the  last  segment  and  the  xiphoid  cartilage.     The 
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lateral  branches — thicker  and  wider — ^lie  along  the  lateral  borders  above  the  chon- 
dro-stemal  joints,  and  end  at  the  cartilage  of  the  eighth  rib;  they  are  covered  by 
the  transversus  thoracis  muscle. 


The  Articulations  of  the  Skull 
temporo-mandibular  articulation 

This  joint  (Articulatio  mandibularis)  is  the  only  diarthrosis  formed  between 
bones  of  the  skull. 

The  articular  surfaces  are  dissimilar  in  form  and  size.  That  on  the  squamous 
temporal  bone  is  concavo-convex,  and  the  long  axis  is  directed  outward  and  some- 
what forward;  it  consists  of  a  glenoid  cavity,  which  is  continued  upon  the  post- 
glenoid  process  behind,  and  a  condyle  in  front.  The  mandible  presents  a  trans- 
versely elongated  condyle. 

The  articular  disc  is  placed  between  the  joint  surfaces,  which  it  renders  con- 
gruent. Its  upper  and  lower  surfaces  are  molded  upon  the  temporal  and  mandibular 
surfaces  respectively,  and  its  circumference  is  attached  to  the  joint  capsule;  thus 
it  divides  the  joint  cavity  into  upper  and  lower  compartments,  the  former  being 
the  more  roomy. 

The  joint  capsule  is  strong  and  tight.  It  is  reinforced  by  two  ligaments.  The 
external  ligament  (Ligamentum  laterale)  extends  obliquely  across  the  anterior 
part  of  the  outer  surface  of  the  capsule,  from  which  it  is  not  distinctly  separable. 
The  posterior  ligament  (Ligamentum  posterius)  is  an  elastic  band  which  is  attached 
above  to  the  postglenoid  process,  and  below  to  a  line  on  the  posterior  face  of  the 
neck  of  the  mandible. 

Movements. — The  chief  movements  take  place  around  a  transverse  axis  pass- 
ing through  both  joints.  Associated  with  this  hinge-like  action  is  slight  gliding 
movement,  as  in  opening  and  shutting  the  mouth.  When  the  mouth  is  shut, 
the  condyle  lies  under  the  glenoid  cavity.  When  the  mandible  is  depressed, 
the  condyle  moves  forward  under  the  articular  eminence  of  the  temporal  bone, 
carrying  the  disc  with  it.  In  protrusion  and  retraction  of  the  lower  jaw  the  gliding 
movement  just  described  occurs  without  the  hinge-like  rotation  of  the  condyle. 
These  movements  are  similar  in  both  joints.  In  the  lateral  movements  (as  usually 
performed  in  mastication)  the  action  consists  of  rotation  of  the  condyles  aroimd  a 
vertical  axis,  while  the  disc  glides  forward  on  one  side  and  backward  on  the  other. 


THE  SYNARTHROSES  OF  THE  SKULL 

Most  of  the  bones  of  the  skull  are  imited  ynth  the  adjacent  bones  by  sutures ; 
a  few  are  united  by  cartilage.  The  difference  in  the  uniting  medium  depends  on 
the  fact  that  most  of  these  bones  are  developed  in  membrane,  but  some  are  pre- 
formed in  cartilage.  Most  of  these  joints  are  temporary,  and  are  obliterated  at 
various  periods  during  development  and  growth.  Their  importance  rests  on  the 
fact  that  so  long  as  they  persist,  continuous  growth  is  possible.  They  are  usually 
designated  according  to  the  bones  which  enter  into  their  formation,  c.  g.,  spheno- 
squamous, naso-frohtal,  intemasal,  etc.  Special  names  (borrowed  from  human 
anatomy)  are  sometimes  used;  thus  the  interparietal,  the  parieto-occipital,  and 
the  parieto-frontal  sutures  are  often  called  the  sagittal,  lambdoid,  and  coronal  re- 
spectively. 

Detailed  description  of  the  sutures  has  not  sufficient  clinical  value  to  justify  much  addition 
to  the  statementsTmade  in  the  osteology  in  this  connection.  The  obliteration  or  closure  of  the 
sutureA  is,  however,  worthy  of  brief  mention.  The  cranial  sutures  are  usually  all  closed  at  seven 
years,  but  the  apex  only  of  the  petrous  temporal  is  fused  with  the  occipital  and  squamous  temporal. 
Most  of  the  facial  sutures  are  practically  closed  at  ten  years,  althougn  complete  synostosis  may  in 
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some  be  delayed  for  years  or  may  not  occur  at  all;  the  nasal  suture,  for  example,  often  persists 
even  in  advanced  age,  so  far  as  its  anterior  part  is  concerned. 

The  principal  synchondroses  are:  (1)  That  between  the  basioccipitai  and  the 
body  of  the  sphenoid  (Synchondrosis  sphenooccipitalis) ;  (2)  that  between  the 
presphenoid  and  postsphenoid  (Synchondrosis  intersphenoidalis) ;  (3)  those 
between  the  parts  of  the  occipital  bone  (Synchondroses  intraoccipitales).  The  first 
is  usually  ossified  at  four  years,  the  second  at  three  years,  and  the  occipital  bone  is 
consolidated  at  two  years. 

The  s]rmphysis  of  the  lower  jaw  (S3niiphysis  mandibulse)  ossifies  at  one  to  six 
months. 

THE  HYOIDEAN  ARTICULATIONS 

The  temporo-hyoid  articulation  is  an  amphiarthrosis,  in  which  the  dorsal  angle 
of  the  proximal  end  of  the  great  comu  (Stylo-hyal)  is  attached  by  a  short  bar  of 
cartilage  to  the  hyoid  process  of  the  petrous  temporal  bone.  The  cartilage  (Arthro- 
hyal)  is  about  half  an  inch  (ca.  1  to  1.5  cm.)  in  length.  The  chief  movement  is  hinge- 
like, the  axis  of  motion  passing  transversely  through  both  joints. 

The  intercomual  articulation  is  an  amphiarthrosis  formed  by  the  junction  of 
the  distal  extremity  of  the  great  comu  with  the  proximal  end  of  the  small  cornu 
(kerato-hyal).  They  are  united  by  a  very  short  piece  of  cartilage,  in  which  there 
is  usually  a  small  nodule  of  bone  in  the  young  subject.  This  nodule,  the  epihyal 
or  middle  comu,  is  usually  fused  with  the  great  comu  in  the  adult.  The  chief 
movement  here  is  also  hinge-like,  the  angle  between  the  comua  being  increased  or 
diminished. 

The  basi-comual  articulation  is  a  diarthrosis  formed  by  the  junction  of  each 
small  comu  (kerato-hyal)  with  the  body  (basi-hyal).  The  small  comu  has  a  con- 
cave facet  which  articulates  with  the  convex  facet  on  either  end  of  the  dorsal  sur- 
face of  the  body.  The  capsule  is  ample  enough  to  allow  considerable  movement, 
which  is  chiefly  hinge-like.  The  movements  of  the  hyoid  bone  are  concerned 
chiefly  in  the  acts  of  mastication  and  swallowing.  In  the  latter  the  distal  parts  of 
the  hyoid  bone  are  moved  forward  and  upward,  carrying  the  root  of  the  tongue  and 
the  larynx  with  them,  and  then  return  to  their  former  position. 


The  Articulations  of  the  Thoraqc  Limb 

In  the  absence  of  the  clavicle  the  thoracic  limb  forms  no  articulation  with  the 
trunk,  unless  we  regard  as  such  the  union  by  muscles.  The  movement  of  the 
shoulder  on  the  chest-wall  is  chiefly  rotation  around  a  transverse  axis  passing 
through  the  scapula  behind  the  upper  part  of  the  spine. 


THE  SHOULDER  JOINT 

The  shoulder  or  scapulo-humeral  joint  (Articulatio  scapulo-humeralis)  is 
formed  by  the  junction  of  the  distal  end  of  the  scapula  with  the  proximal  end  of 
the  humerus.  The  articular  surfaces  are:  (1)  On  the  scapula,  the  glenoid  cavity; 
(2)  on  the  humems,  the  head.  Both  surfaces  are  approximately  spherical  and 
similar  in  curvature,  but  the  humeral  surface  is  much  more  extensive  than  that  of 
the  scapula. 

The  joint  capsule  is  ample  enough  to  allow  the  bones  to  be  drawn  apart  about 
an  inch  (ca.  2  to  3  cm.) ;  but  this  requires  a  ver>'  considerable  amount  of  force  unless 
air  is  admitted  into  the  joint  cavity.  The  fibrous  layer  (or  capsular  ligament)  is 
not  attached  to  the  margin  of  the  joint  surfaces,  but  at  a  distance  of  one  to  two 
centimeters  from  it.     It  is  strengthened  in  front  by  two  diverging  elastic  bands^ 


THE    ELBOW  JOINT  181 

which  arise  on  the  scapular  tuberosity  and  end  on  the  lips  of  the  bicipital  groove. 
A  pad  of  fat  is  interposed  between  the  capsule  and  the  tendon  of  the  biceps. 

Ligaments  are  absent  from  this  joint,  but  the  muscles  and  tendons  around  it 
afford  remarkable  security,  so  that  dislocation  seldom  or  never  occurs.  The  large 
extent  of  the  head  of  the  humerus  is  also  of  importance  in  this  regard. 

The  Driocipal  mtuclefl  which  arp  attached  around  the  joint  and  act  as  ligamcntH  are:  ex- 
ternally, trie  supraspinal  us,  infraBpiDatuB,  and  teres  minor;  internally,  the  subscapularia;  in 
front,  the  biceps  and  suprospinatus;   behind,  the  tricepa. 

Movements. — While  it  is  a  typical  enarthrosis  in  structure,  and  capable  of  the 
various  movements  of  the  ball-and-socket  joint,  the  chief  normal  movements  are 
flexion  and  extension.  In  the  position  of  rest  the  angle  formed  between  the  scapula 
and  humerus  posteriorly  is  about  110°  to  120°;  in  flexion  it  is  reduced  to  about  80°, 
and  in  extension  it  is  increased  to  about  145°.  Adduction  and  abduction  are  very 
restricted,  the  former  being  limited  chiefly  by  the  infraspinatus,  the  latter  by  the 
aubscapularis  and  the  low  insertion  of  the  superficial  pectoral  muscles.  Rotation 
is  somewhat  freer,  but  does  not  exceed 
33°,  when  all  the  muscles  are  removed 
(Franck). 

OU 
THE  ELBOW  JOINT 

This,  the  cubital  articulation  (Articu- 
latio  cubiti),  is  a  ginglymus  formed  be- 
tween the  distal  extremity  of  the  humerus 
and  the  proximal  ends  of  the  bones  of  the 
forearm.  External  lateral 

The  articular   surfaces   are:   (!)  A  ligament 

trochlear  surface  formed  by  the  condyles 
of  the  humerus  and  the  groove  between 
them;  (2)  the  corresponding  glenoid  cavi- 
ties and  ridge  on  the  proximal  extremity 
of  the  radius,  together  with  the  semilunar  Trantwr^ 

notch  of  the  uhia,  |™m! 

The  articular  surface  or  the  condyles  does 

not  extend  upon  the  back  of  the  extremity,  but        p,g    |^  — Lri-r    Ei  bow  Joint  of  Honi    PoKim. 
the  groove  wnich  receives  the  semilunar  notch  ^,p^    y,^,     tar.   Cami'le    m    Removed 

of  the  ulna  extendH  up  into  the  olecranon  fossa,  (Aft«Sdhra»lt..  AiUbJ.  Amt,  d.  Pt.H-.)   ' 

In  the  fore  part  ol  the  [groove  there  is  a  synovial 
foesft.  The  surface  on  the  outer  condyle  is  smaller 
than  that  of  the  inner  one,  and  is  subdivided  ii  ' 


The  joint  capsule  is  extremely  thin  liehind,  where  it  forma  a  pouch  in  the  ole- 
cranon fossa  under  the  anconeus  muscle  and  a  pad  of  fat.  In  front  it  is  strength- 
ened by  oblique  fibers  (Ltgamentura  obliquum  or  anterior  ligament),  and  laterally 
it  fuses  with  the  lateral  ligaments.  Small  pouches  of  the  synovial  membrane 
lubricate  the  origins  of  the  flexors  of  the  carpus  and  digit  and  the  small  radio-ulnar 
joints.     There  are  two  lateral  ligaments. 

The  internal  lateral  ligament  (Ligamentum  collaterale  radiale)  is  attached 
above  to  an  eminence  on  the  internal  epicondyle  of  the  humerus,  and  divides  into 
two  parts:  the  long,  superficial  part  ends  on  the  inner  border  of  the  radius,  just 
below  the  level  of  the  interosseous  space;  the  deep,  short  part  is  inserted  into  the 
internal  tuberosity  of  the  radius.  (Tlie  superficial  part  represents  the  pronator  teres 
muscle,  which  is  only  exceptionally  present  in  the  horse.) 
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The  external  lateral  ligament  (Ligamentum  collaterale  ulnare)  is  short  and 
strong.  It  is  attached  above  to  a  depression  on  the  external  epicondyle  of  the 
humerus,  and  below  to  the  external  tuberosity  of  the  radius,  just  below  the  mai^n 
of  the  articular  surface. 

Movements.— This  joint  is  a  typical  ginglymus,  the  only  movements  being 
flexion  and  extension  around  an  axis  which  passes  through  the  upper  attachments 
of  the  lateral  ligaments.  In  the  standing  position  the  articular  angle  (in  front)  is 
about  140"  to  150°.  The  range  of  movement  is  about  55°  to  60°,  Complete  ex- 
tension is  prevented  chiefly  by  the  tenaon  of  the  lateral  ligaments  and  the  biceps 
muscle.  (The  axis  of  movement  is  slightly  oblique,  so  that  in  flexion  the  forearm 
is  carried  somewhat  outward.) 
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THE  RADIO-ULNAH  ARTICULATION 

In  the  foal  the  shaft  of  the  ulna  is  attached  to  the  radius  above  and  below  the 
interosseous  space  by  the  ioterosseous  ligament.  Below  the  space  the  two  bones 
become  fused  before  adult  age  is  reached.  Above  the  space  the  ligament  usually 
persists,  but  may  undergo  more  or  less  ossification  in  extreme  old  age.  The 
transverse  or  arcifoim  ligaments  (Ligamentum  transversum  ulnare  et  radiate 
ulnse  et  radii)  consist  of  fibers  which  pass  above  the  interosseous  apace  from  either 
border  of  the  shaft  of  the  ulna  to  the  posterior  surface  of  the  radius.  The  proximal 
radio-ulnar  articulation,  formed  by  two  small  convex  facets  on  the  ulna  and  the 
corresponding  facets  on  the  posterior  surface  of  the  proximal  extremity  of  the  radius, 
is  inclosed  in  the  capsule  of  the  elbow-joint  and  does  not  require  separate  consider- 
ation. The  distal  extremity  of  the  ulna  fuses  early  with  the  radius,  and  is,  there- 
fore, regarded  usually  as  a  part  of  the  latter. 

Movement.^This  is  inappreciable,  the  forearm  being  flxed  in  the  position  of 
pronation. 


THE  CARPAL  JOINTS 


THE  CARPAL  JOINTS 

These  joints  taken  together  constitute  the  composite  articuUtio  carpi,  or  what 
is  popularly  termed  the  "knee-joint"  in  animals.'  This  consists  of  three  chief 
jcHDts,  viz.,  (1)  The  radio-caipal  joint,  formed  by  the  distal  end  of  the  radius  and 
the  proximal  row  of  the  carpus;  (2)  the  intercarpal  joint,  formed  between  the  two 
rows  of  the  carpus;  (3)  the  carpo-metacarpal  joint,  formed  between  the  distal  row 
of  the  carpus  and  the  proximal  ends  of  the  metacarpal  bones.  The  proximal  and 
middle  joints  may  be  regarded  as  ginglymi,  although  they  are  not  typical  or  pure 
examples  of  hinge-joints.  The  distal  joint  is  arthrodial.  In  addition  there  are 
arthrodial  joints  formed  between  adjacent  bones  of  the  same  row  (Artieulationes 
interossese).  All  these  constitute  a  very  composite  joint,  with  numerous  ligaments. 
The  articular  surfaces  have  been  described 
in  the  Osteology. 

The  joint  capsule  may  be  regarded, 
so  far  as  the  fibrous  part  is  concerned,  as 
being  common  to  all  three  joints.  It  is 
attached  close  to  the  margin  of  the  articu- 
lar surface  of  the  radius  above  and  the 
metacarpus  below;  its  deep  face  is  also 
attached  to  a  considerable  extent  to  the 
carpal  bones  and  to  the  small  ligaments. 
Its  anterior  part,  the  dorsal  or  anterior 
common  ligament,  is  rather  loose,  and 
assists  in  forming  the  Bbrous  canals  for 
the  extensor  tendons.  Its  posterior  part, 
the  volar  or  posterior  conunon  ligament, 
is  very  thick  and  dense,  and  is  closely 
attached  to  the  carpal  bones.  It  levels 
up  the  irregularities  of  the  skeleton  here, 
and  forms  the  smooth  anterior  wall  of  the 
carpal  canal.  It  is  continued  downward 
to  form  the  subcaipal  or  inferior  check 
ligament,  which  blends  with  the  tendon  of     ^  ^         „ 

the  flexor  perforans  about  the  middle  of 
the  metacarpus. 

The  synovial  membrane  forms  three 
sacs  corresponding  bo  the  three  joints. 
The  radio-carpal  sac  is  the  most  volum- 
inous; it  includes  the  joints  formed  by  the 
accessory  carpal  bone,  and  also  those  be- 
tween the  proximal  carpal  bones  as  far  as  the  interosseous  ligaments.  The 
intercarpal  sac  sends  extensions  upward  and  downward  between  the  bones  of 
the  two  rows  as  far  as  the  interosseous  ligaments;  it  communicates  between 
the  third  and  fourth  carpal  bones  with  the  caipo-metacarpal  sac.  The  latter  is 
very  limited  in  extent,  and  is  closely  applied  to  the  bones;  it  incloses  the  carpo- 
metacarpal joint,  and  lubricates  also  the  lower  parts  of  the  joints  between  the 
distal  carpal  bones  and  the  intermetacarpal  joints. 

The  external  lateral  ligament  (Ligamentum  carpi  collaterale  ulnare)  is  attached 
above  to  the  external  tuberosity  of  the  distal  end  of  the  radius.  Its  long  superficial 
part  is  attached  below  to  the  proximal  end  of  the  external  small  metacarpal  chiefly, 

'  The  term  ia  a  very  unfortunate  one.  nnce  il  is  a  distinct  miBappUcation  of  the  name  an  it  ia 
used  in  regard  to  man.     It  is,  however,  very  firmly  established,  and  appears  likely  t 
definitely  in  the  absence  of  a  convenient  popular  equivalent. 


r,  rhllAl  CArpaJ:  t'r.  inrermfldia1«r&rpAl;  Cu,  uIdat 
oiinni:  C(.  second  carpal:  C3.  third  nn«l:  C4. 
irtb  carpal;  Met.  aecond  (iatfimal)  mfltacarpat; 
cS.  third  (larfe)  meTmcarpal;  Afc^,  fourth  (cater. 
I)  metacarpal. 
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Inttrnal  di»tal 


but  some  fibers  end  on  the  large  metacarpal  bone.  A  canal  for  the  lateral  extensor 
tendon  separates  a  short  deep  band  which  ends  on  the  ulnar  carpal  bone.  Other 
deep  fibers  connect  the  latter  with  the  fourth  carpal  bone,  and  the  fourth  carpal 
with  the  metacarpus. 

The  intenud  lateral  ligament  (Ligamentum  carpi  collaterale  radiale)  resembles 
the  preceding  in  general,  but  is  stronger  and  wider  distally.  It  is  attached  above 
to  the  internal  tuberosity  of  the  distal  end  of  the  radius  and  ends  below  on  the 
proximal  ends  of  the  large  and  inner  small  metacarpal  bones.  Deep  fasciculi  are 
detached  to  the  radial  and  second  carpal  bones.  The  first  carpal  bone,  when  pres- 
ent, is  usually  embedded  in  the  posterior  part  of  the  distal  end  of  the  ligament. 
The  posterior  part  of  the  ligament  is  fused  with  the  posterior  annular  ligament 
(Ligamentum  carpi  transversum),  and  concurs  in  the  formation   of  a  canal  for 

the  tendon  of  the  flexor  carpi  in- 

temus. 

A  number  of  special  short  ligameata 
connect  two  or  more  adjacent  bonea;  only 
the  moat  distinct  of  these  will  be  described 

The  accesBory  carpal  bone  is  con- 
nected with  adjacent  bones  by  three  li^ 
mente  (Fig,  444).  The  proximal  one  isa 
short  band  whirli  extends  from  the  acces- 
sory carpal  in  front  of  the  fcit^o^c  on  't^ 
outer  face  and  is  inserted  into  the  distal 
end  of  the  radius  behind  the  groove  for 
the  lat«ral  extensor  tendon.  A  middle 
bond  connects  the  accessory  nith  the 
ulnar  carpal.  The  distal  tigament  consists 
of  two  strong  banda  which  pass  from  the 
lower  marwn  of  the  accessory  to  the  fourth 
carpal  and  the  proximal  end  of  the  ouf«r 
metacarpal  bone;  these  liandf  traiumit 
the  action  of  the  musclca,  which  are  in- 
serted into  the  accessory  carpal  bone. 
The  other  bones  of  the  proximal  row  are 
connected  by  two  anlprior  or  dorsal  liga- 
ments, which  are  ttanHverse  in  direction, 
and  two  interoaseoua  liHaments.  An  ob- 
lique ligament  pas»ics  from  an  eminence 
on  the  posterior  surface  of  the  radial  car- 
pal bone  to  a  small  depression  on  the 
radius  internal  to  the  facet  for  the  acces- 
sory carpal  bone. 

Two  ligaments  connect  the  proximal 
and  distal  rows  posteriorly.  The  inner 
one  joins  the  radial  to  the  second  and 
third  carpal,  and  the  outer  one  attaches 
the  ulnar  to  the  third  and  fourth  carnaU. 
The  bonea  of  the  distal  row  are  connected  by  two  strong  transverse  anterior  or  dorsal  liga- 
ments and  two  interosseous  ligaments, 

Tlicrc  are  four  carpo-metaearpal  ligaments.  Two  oblique  anterior  bands  connect  the  third 
carpal  with  the  lance  metacarpal.  Two  interosseoas  ligaments  pass  downward  from  the  inter- 
Osseous  ligaments  of  the  distal  row  to  end  in  depressions  in  the  interstices  between  the  proximal 
ends  of  the  metacarpal  bonea. 

Movements. — Taking  the  joint  as  a  whole,  the  chief  movements  are  flexion 
and  extension.  In  the  standing  position  the  joint  is  extended.  When  the  joint  is 
flexed,  slight  lateral  movement  and  rotation  can  be  producetl  by  manipulation. 
The  anterior  part  of  the  capsule  is,  of  course,  tense  during  flexion,  the  posterior 
part  in  extension. 

The  movement  practically  all  occurs  at  the  radio-carpal  and  intercarpal  joints,  the  articular 
surfaces  of  which  are  widely  separntcd  in  front  during  flr-xion,  but  remain  in  contact  behind.  The 
distal  row  remains  in  contact  with  the  metacarpus.  The  intprmediale  and  ulnar  carpals  move 
together  us  one  piece,  but  the  radial  does  not  move  so  far  as  the  intermediate,  so  that  the  anterior 
aim  interosseous  hgaments  connecting  these  bones  become  tense  and  oblique  in  direction. 
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THE  FETLOCK  JOINT 
This,  the  metacaipo-ptialaiigeal  aiticulatioii  (Articulatio  metacarpo-phalangea), 
ia  a  ^nglymus  formed  by  the  junction  of  the  distal  end  of  the  large  (third)  meta- 
carpal bone,   the  proximal  end  of  the  first  phalanx,  and  the  proximal  sesamoid 
bones. 

Articular  Surfaces. — The  surface  on  the  large  metacarpal  bone  is  approxi- 
mately cylindrical  in  curvature,  but  is  divided  into  two  slightly  unequal  parts  by  a 
sagittal  ridge.  This  is  received  into  a  sort  of  socket  formed  by  the  first  phalanx 
Iwlow  and  the  two  sesamoids  together 
with  the  intersesamoid  ligament  be- 
hind. The  latter  is  a  mass  of  fibro- 
cartilage  in  which  the  sesamoid  bones 
are  lai^ely  embedded.  It  extends 
above  the  level  of  the  sesamoids, 
and  is  grooved  to  receive  the  ridge 
on  the  metacarpal  bone;  its  posterior 
surface  forms  a  smooth  groove  for  the 
deep  flexor  tendon. 

The  joint  capsule  is  attached  around 
the  margin  of  the  articular  surfaces.     It 
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is  thick  and  ample  in  front;  here  a 
bursa  is  interposed  between  it  and 
the  extensor  tendons,  but  the  tendons 
are  also  attached  to  the  capsule.  Pos- 
teriorly it  forms  a  tbin-walted  pouch 
which  extends  upward  between  the 
metacarpal  bone  and  the  suspensory  ligament  about  as  high  as  the  point  of 
bifurcation  of  the  latter.     The  capsule  is  reinforced  by  two  lateral  ligaments. 

The  lateral  ligaments,  external  and  internal  (Ligamentum  collaterale  utnare, 
radiate)  are  partially  divided  into  two  layers:  the  superficial  layer  arises  from  the 
eminence  on  the  side  of  the  distal  end  of  the  targe  metacarpal  Ijone,  and  passes 
straight  to  the  rough  lateral  area  lieJow  the  margin  of  the  articular  surface  of  the 
first  phalanx;  the  deep  layer,  shorter  and  much  stronger,  arises  in  the  lateral 
depression  on  the  distal  end  of  the  metacarpal  bone,  and  passes  obliquely  downward 
and  liackward  to  be  inserted  into  the  outer  surface  of  the  sesamoid  and  the  proxi- 
mal end  of  the  first  phalanx. 
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The  capBule  is  further  Btrengthened  by  a  layer  of  oblique  fibera  which  pasa  over  the  lateral 
ligainent  on  either  ude  and  end  on  the  extensor  tendon  and  the  proidmal  extremity  of  the  first 
pb^anx.     It  may  properly  be  regarded  as  fascia  rather  than  Ugament. 

Movements. — Theae  are  of  the  nature  of  flexion  and  extension,  the  axis  of 
motion  passing  through  the  upper  attachmenta  of  the  lateral  ligaments.  In  the 
ordinary  standing  position  the  joint  is  in  a  state  of  partial  dorsal  flexion,  the  articu- 
lar angle  {in  front)  being  about  140°  to  150°,  (In  the  hind  limb  it  is  about  5° 
greater.)     Diminution  of  this  angle  (sometimes  termed  "overextension")  is  nor- 
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mally  very  limited  on  account  t>f  the  resistance  offered  by  the  sesamoidean  appara- 
tus, but  it  varies  considerably  in  amount  in  different  subjects.  Volar  flexion  is 
limited  only  by  contact  of  the  heels  with  the  metacarpus.  During  volar  flexion 
a  small  amount  of  lateral  flexion  is  possible. 


THE  SESAHOIDEAN  LIGAMENTS 
Under  this  head  will  be  described  a  number  of  important  ligaments  which  are 
connected  with  the  sesamoid  bones  and  form  a  sort  of  stay  apparatus  or  brace. 
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The  interseeainoidean  ligament  (Ligamentum  intersesamoideum)  not  only  fills 
the  space  between  and  unites  the  sesamoid  bones,  but  also  extends  above  them, 
entering  into  the  formation  of  the  articular  surface  of  the  fetlock  joint.  Other 
facts  in  regard  to  it  have  been  given  above. 

The  lateral  sesomoidean  ligaments,  out«r  an<l  inner  (Liganienta  sesamoidea 
ulnare  et  radiale),  arise  on  the  abaxial  surface  of  each  sesamoid  bone,  pass  forward, 
and  divide  into  two  branches,  one  of  which  ends  in  the  depression  on  the  distal  end 
of  the  large  metacarpal  bone,  the  other  on  the  eminence  on  the  proximal  end  of  the 
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first   phalanx.     They  are  partly  covered   by  the  branches  of  the  sus|>en8or)-  or 
superior  sesamoidean  ligament. 

The  suspensory  or  superior  sesamoidean  ligament  (Musculus  interosseus 
medius)  lies  for  the  greater  part  in  the  metacarpal  groove,  where  it  has  the  form  of 
a  wide,  thick  band.  It  is  attached  above  to  the  upper  part  of  the  posterior  surface 
of  the  lai^  metacarpal  bone  and  to  the  tlistal  row  of  carpal  Imnes.  At  the  lower 
fourth  of  the  metacarpus  it  divides  into  two  diver^ng  branches.  Each  branch 
passes  to  the  abaxial  face  of  the  corresponding  sesamoid,  on  which  a  considerable 
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part  is  attached.  The  remainder  passes  obliquely  downward  and  forward  to  the 
anterior  surface  of  the  first  phalanx,  where  it  joins  the  extensor  tendon.  This 
ligament  possesses  considerable  elasticity,  and  is  the  highly  modified  interosseous 
medius  muscle.  It  consists  mainly  of  tendinous  tissue,  but  contains  a  variable 
amount  of  striped  muscular  tissue,  especially  in  its  deep  part  and  in  young  subjects. 
Its  principal  function  is  to  support  the  fetlock,  i.  e.,  to  prevent  excessive  dorsal 
flexion  of  the  joint  when  the  weight  is  put  on  the  limb.  The  branches  which  join 
the  common  extensor  tendon  limit  volar  flexion  of  the  interphalangeal  joints  in 
certain  phases  of  movement. 

The  inferior  sesamoidean  ligaments  are  three  in  number — superficial,  middle, 
and  deep.  The  superficial  or  straight  ligament  (Ligamentum  sesamoideum  rec- 
tum) is  a  flat  band  and  is  somewhat  wider  above  than  below.*  It  is  attached  above 
to  the  bases  of  the  sesamoid  bones  and  the  intersesamoid  ligament,  below  to  the 
complementary  fibro-cartilage  of  the  proximal  end  of  the  second  phalanx.  The 
middle  ligament  is  triangular,  with  thick,  rounded  margins  (Ligamenta  obliqua)  and 
a  thin  central  portion.^  Its  base  is  attached  to  the  sesamoid  bones  and  intersesa- 
moid ligament,  and  its  deep  face  to  the  triangular  rough  area  on  the  posterior 
surface  of  the  first  phalanx.  The  deep  or  cruciate  ligament  (Ligamenta  sesamoidea 
cruciata)  consists  of  two  thin  layers  of  fibers  which  arise  on  the  base  of  the  sesa- 
moid bones,  cross  each  other,  and  end  on  the  opposite  eminence  on  the  proximal 
end  of  the  first  phalanx. 

The  short  sesamoidean  ligaments  (Ligamenta  sesamoidea  brevia)  are  best 
seen  by  opening  the  joint  in  front  and  pushing  the  sesamoid  bones  backward;  they 
are  covered  by  the  synovial  membrane.  Each  is  a  short  band  which  extends  from 
the  anterior  part  of  the  base  of  the  sesamoid  bone  outward  to  the  posterior  margin 
of  the  articular  surface  of  the  first  phalanx. 

The  inferior  sesamoidean  ligaments  may  be  regarded  as  digital  continuations 
of  the  suspensory  ligament,  the  sesamoid  bones  being  intercalated  in  this  remark- 
able stay  apparatus  by  which  the  fetlock  is  supported  and  concussion  diminished. 


THE  PASTERN  JOINT 

This,  the  proximal  interphalangeal  articulation  (Articulatio  phalangis  se- 
cundae),  is  a  ginglymus  formed  by  the  junction  of  the  distal  end  of  the  first  phalanx 
and  the  proximal  end  of  the  second  phalanx. 

The  articular  surfaces  are:  (1)  On  the  first  phalanx,  two  sUghtly  unequal  con- 
vex areas  with  an  intermediate  shallow  groove;  (2)  on  the  second  phalanx,  a  cor- 
responding surface,  completed  behind  by  a  plate  of  fibro-cartilage. 

The  joint  capsule  is  close-fitting  in  front  and  laterally,  where  it  blends  with  the 
extensor  tendon  and  the  lateral  ligaments  respectively.  Behind  it  pouches  upward 
a  little  and  is  reinforced  by  the  straight  sesamoidean  ligament  and  the  branches  of 
the  superficial  flexor  tendon. 

There  are  two  lateral  and  four  volar  ligaments. 

The  lateral  ligaments,  internal  and  external  (Ligamentum  collaterale  radiale, 
ulnare)  axe  very  short  and  strong  bands  which  are  attached  above  on  the  emi- 
nence and  depression  on  each  side  of  the  distal  end  of  the  first  phalanx,  and  below 
on  the  eminence  on  either  side  of  the  proximal  end  of  the  second  phalanx.  The 
direction  of  the  ligaments  is  about  vertical  and,  therefore,  does  not  correspond  to 
the  digital  axis. 

The  volar  or  posterior  ligaments  consist  of  central  and  lateral  pairs  of  bands 
which  are  attached  below  to  the  posterior  margin  of  the  proximal  end  of  the  second 

^  This  is  often  called  the  Y-shaped  Hgament — a  rather  undesirable  name,  since  it  is  not 
bifurcate. 

*  It  is  also  called  the  V-shaped  ligament. 


THE   COFFIN   JOINT  189 

phalanx  and  its  complementary  fibro-cartilage.  The  lateral  pair  is  attached  above 
to  the  middle  of  the  borders  of  the  first  phalanx,  the  central  pair  lower  down  and 
on  the  margin  of  the  triangular  rough  area. 

These  tigamcnts  arc  very  commonly  thickened  as  a  result  of  chronic  Inflammation,  and  then 
&re  not  well  defined.  The  central  onea  blend  below  with  the  branches  of  Ihe  superficiBl  flexor 
tendon  and  with  the  straight  sesamoideon  ligament. 

Movements. — These  are  very  limited,  and  consist  of  flexion  and  extension. 
The  axis  of  motion  passes  transversely  through  the  distal  end  of  the  first  phalanx. 
In  the  standing  position  the  joint  is  extended.  A  small  amount  of  volar  flexion  is 
possible,  and  in  this  position  slight  lateral  flexion  and  rotation  can  l>e  produced  by 
manipulation.  Dorsal  flexion  is  prevented  by  the  lateral,  volar,  and  straight  sesa- 
moidean  ligaments. 

THE  COFFIN  JOINT 

This  joint,  technically  termed  the  distal  interphalangeal  artioiUtioii  (Articu- 
latio  phalangis  tertia;),  is  a  ginglymus  formed  by  the  junction  of  the  second  and 
third  phalanges  and  the  third  sesamoid  bone. 

Articular  Surfaces. — The  surface  on  the  distal  end  of  the  second  phalanx  is 
convex  from  before  backward, 

concave    transversely.       The  mU  of 

articular  surface  of  the  third  ''. 

phalanx    slopes    sharply    up-        LaUml  carHlag  r'^licu- 

ward  and  forward;  its  cen- 
tral part  is  prominent,  and  is 
flanked  by  two  glenoid   cavi- 

ties.    It  is  completed  behind  incuiar 

by    the    articular    surface   of 

the  third  sesmoid  or  navicular  }/ third 

bone.  ""^ 

Joint    Capsule. — This    is  nmina 

attached  around  the  margins 
of  the  articular  surfaces.     In     ^^  ib2._l»t«.»l  i.io*MrNT.  or  Pa.t,.«,.  j™vt  *nl.  s..Pr.N. 

front  and    laterally  it  is    tight,  nom   I.i.:am)sts  or   Navicvlar   Bone.     lAUrt  SchmnlH. 

and  is  blended  with  the  exten-  '^""  ''■  *""■  ''■  ''••"'"■' 

sor  tendon  and  the  lateral  Uga- 

menta  respectively.  Posteriorly,  it  forms  a  considerable  pouch  which  extends 
upward  to  about  the  middle  of  the  second  phalanx,  where  it  is  separated  by  a 
fibrous  membrane  from  the  distal  synovial  sheath.  Laterally  small  pouches  pro- 
ject outward  {especially  during  volar  flexion)  against  the  lateral  cartilages,  just 
behind  the  lateral  ligament.s.' 

Ligaments. — 'The  lateral  ligaments,  external  and  internal  (Ligamentum  colla- 
terale  ulnare,  radiale),  are  short  strong  bands  which  are  attached  above  in  the 
depressions  on  either  side  of  the  lower  part  of  the  second  phalanx,  under  cover  of 
the  lateral  cartilage.  They  widen  l)elow  and  end  in  the  depressitms  on  either  side 
of  the  extensor  proces.s  and  on  the  anterior  end  of  the  lateral  cartilages. 

The  suspensory  navicular  ligaments,  external  and  internal  (Ligamentum  sesa- 
moideuin  coUaterale  ulnare,  radiale),^  are  strong,  somewhat  elastic  bands,  which 
form  a  sort  of  suspensory  apparatus  for  the  third  sesamoid.  They  are  attached 
superiorly  in  and  above  the  depressions  on  either  side  of  the  distal  end  of  the  first 

'Thia  should  he  nolpd  in  regard  to  reunion  of  Ihe  laleral  cartilage  or  other  operations  in 
this  vicinity. 

•  Thene  are  termed  the  pastero-laleral  liKamenlH  by  MTadyean.  They  may  well  be  called, 
«B  by  German  aulhom,  the  suspensory  ligaments  of  the  navicular  bone. 
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phalanx  and  are  here  partly  blended  with  the  lateral  ligaments  of  the  pastern  joint. 
They  are  directed  obliquely  downward  and  backward,  and  end  chiefly  on  the 
ends  and  proximal  border  of  the  third  sesamoid,  but  detach  a  branch  to  the  inner 
surface  of  each  lateral  cartilage  and  wing  of  the  third  phalanx. 

The  inferior  navicular  ligament  (Ligamentum  phalangeo-sesamoideum)  rein- 
forces the  capsule  inferiorly.  It  is  a  strong  layer  of  fibers  which  extend  from  the 
distal  border  of  the  third  sesamoid  to  the  tendon  surface  of  the  third  phalanx, 
near  the  posterior  margin  of  the  articular  surface. 

Movements. — The  chief  movements  are  flexion  and  extension.  In  the  stand- 
ing position  the  joint  is  extended.  During  volar  flexion  a  very  small  amount  of 
lateral  movement  and  rotation  can  be  produced  by  manipulation.  Dorsal  flexion 
is  very  limited. 

Dorsal  flexion  appears  to  be  checked  mainly  by  the  deep  flexor  tendon,  since  in  cases  of  rup- 
ture of  the  latter  the  toe  turns  up.  The  slight  mobility  of  the  posterior  part  of  the  socket  for  the 
second  phalanx  (formed  by  the  third  sesamoid)  diminishes  concussion  when  the  weight  comes 
on  the  foot. 

LIGAMENTS  OF  THE  LATERAL  CARTILAGES 

In  addition  to  the  bands  mentioned  above,  which  attach  the  lateral  cartilages 
to  the  extremities  of  the  navicular  bone,  there  are  three  ligaments  on  either  side 
which  attach  the  cartilages  to  the  phalanges. 

An  ill-defined  elastic  band  passes  from  the  middle  part  of  the  border  of  the 
first  phalanx  to  the  upper  part  of  the  cartilage,  detaching  a  branch  to  the  plantar 
cushion. 

A  short  strong  band  connects  the  anterior  extremity  of  the  cartilage  with  the 
rough  eminence  on  the  second  phalanx  in  front  of  the  attachment  of  the  lateral  liga- 
ment of  the  coffin  joint. 

The  lower  border  of  the  cartilage  is  covered  externally  by  fibers  which  attach 
it  to  the  wing  of  the  third  phalanx. 


The  Articulations  of  the  Pelvic  Limb 

THE  SACRO-ILLAC  ARTICULATION 

This  joint  (Articulatio  sacro-iliaca)  is  a  diarthrosis  formed  between  the  auricu- 
lar surfaces  of  the  sacrum  and  ilium.  These  surfaces  are  not  smooth  in  the  adult, 
but  are  marked  by  eminences  and  depressions,  and  are  covered  by  a  thin  layer  of 
cartilage.     The  joint  cavity  is  a  mere  cleft,  and  is  often  crossed  by  fibrous  bands. 

The  capsule  is  very  close  fitting,  and  is  attached  around  the  margins  of  the 
articular  surfaces.  It  is  reinforced  by  the  ventral  sacro-iliac  ligament  (Ligamentum 
sacro-iliacum  ventrale),  which  surrounds  the  joint,  and  is  exceedingly  strong  above. 

The  movements  are  inappreciable  in  the  adult — stability,  not  mobility, 
being  the  chief  desideratum. 

The  following  ligaments  may  be  regarded  as  accessory  to  the  joint,  although 
not  directly  connected  with  it. 

The  dorsal  sacro-iliac  ligament  (Ligamentum  sacro-iliacimi  dorsale  breve)  is  a 
strong  band  which  is  attached  to  the  internal  angle  (Tuber  sacrale)  of  the  ilium  and 
the  summits  of  the  sacral  spines. 

^  The  lateral  sacro-iliac  ligament  (Ligamentum  sacro-iliacum  dorsale  longum) 
is  a  triangular,  thick  sheet  which  is  attached  in  front  to  the  internal  angle  and  border 
of  the  ilium  above  the  great  sciatic  notch,  and  below  to  the  lateral  border  of  the 
sacrum.  It  blends  above  with  the  dorsal  sacro-iliac  ligament,  below  with  the 
sacro-sciatic  ligament,  and  behind  with  the  coccygeal  fascia. 

The  sacro-sciatic  ligament  (Ligamentum  sacrospinosum  et  tuberosum)  is  a 
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quadrilateral  sheet  which  completes  the  lateral  pelvic  wall.  Its  upper  border  ia 
attached  to  the  border  of  the  sacrum  and  the  transverse  processes  of  the  first  and 
second  coccygeal  vertebrte.  Its  lower  border  is  attached  to  the  superior  iscbiatic 
spine  and  tuber  bchii.  Between  these  it  bridgets  over  the  external  border  of  the 
ischium  and  completes  the  lesser  sciatic  foramen.  The  anterior  border  is  concave, 
and  completes  the  greater  sciatic  foramen.  The  posterior  border  is  fused  with  the 
vertebral  head  of  the  semimembranosus  muscle. 

The  ilio-lumbar  ligament  (Ligamentum  ilio-lumbalc)  is  a  triangular  sheet  which 
attaches  the  ends  of  the  lumbar  transverse  processes  to  the  ventral  surface  of  the 
ilium  below  the  attachment  of  the  longissimus  muscle  (Fig.  184). 


(After  Schnulti,  Allu 


SYMPHYSIS  PELVIS 
The  symidiysis  pelvis  is  formed  by  the  junction  of  the  two  ossa  coxarum  at 
the  ventral  median  line.  In  the  young  subject  the  bones  are  united  by  a  layer  of 
cartilage ;  in  the  adult  the  latter  is  gradually  replaced  by  bone,  the  process  beginning 
in  the  pubic  portion  and  extending  backward.  The  union  is  strengthened  by  white 
fibrous  tissue  above  and  below,  and  a  transverse  band  also  covers  the  anterior  border 
of  the  pubis  (pecten).  No  appreciable  movement  occurs  even  before  synostosis 
takes  place. 

OBTURATOR  BIEMBRANE 
This  (Membrana  obturatoria)  is  a  thin  layer  of  fibrous  tissue  which  covers  the 
obturator  foramen,  leaving,  however,  a  passage   (Canalis  obturatorius)   for  the 
obturator  vessels  and  nerve. 
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The  crucial  ligameats  arc  two  strong  rounded  bands  situated  mainly  in  the 
intercondyloid  fossa  of  the  femur,  between  the  two  synovial  sacs.  They  cross 
each  other  sumewhat  in  the  form  of  an  X,  and  are  named  according  to  their  tibial 
attachments.  The  anterior  crucial  ligament  (Ligamentum  cruciatum  aiiterius) 
arises  in  the  central  fossa  on  the  tibial  spine,  extends  upward  and  backward, 
and  ends  on  the  upper  part  of  the  inner  surface  of  the  external  condyle  of  the  femur. 
The  posterior  crucial  ligament  (Ligamentum  cruciatum  posterius)  is  internal  to 
the  preceding,  and  is  somewhat  larger.  It  is  attached  to  an  eminence  at  the 
popliteal  notch  of  the  tibia,  is  directed  upward  and  forward,  and  ends  in  the  an- 
terior part  of  the  intercondyloid  fossa  of  the  femur. 

Stm  im  cmhra  nni'iin 


•ocfiemiut 
'luil  head) 


>t  lie  in  a  saKittat  plane,  but  are  Bomcwbat  twisted 

UQlwistD  and  alackena  Ihem. 

Movements. — The  principal  movements  of  the  stifle  joint  as  a  whole  are 
flexion  and  extension.  In  the  ordinary  standing  position  the  articular  angle 
(Iwhind)  is  about  140°  to  1.50°.  Flexion  is  limited  onlj-  by  contact  of  the  leg  with 
the  thigh  if  the  hock  is  also  flexed.  Extension  is  incomplete,  i.  e.,  the  femur 
and  tibia  cannot  be  brought  into  the  same  straight  line.  Rotation  is  limited, 
and  is  fn-est  during  semiflexion.  The  patella  glides  on  the  femoral  trochlea  up- 
ward in  extension.  <iownward  in  flexion. 
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The  round  ligament  (Ligameatum  teres)  is  a  strong  band  which  is  attached 
in  the  subpubic  groove  close  to  the  acetabular  notch,  passes  outward,  and  ends 
in  the  notch  on  tlie  head  of  the  femur  (Fig.  456). 

The  pubo-femoral  ligament  {Ligamentum  accessorium)  does  not  occur  in  the 
domestic  animals  other  than  tlie  cquidie.  It  is  a  strong  band  detached  from  the 
prepubic  tendon  of  the  abdominal  muscles  (Fig.  456),  It  is  directed  outward, 
backward,  and  upward,  passes  through  the  acetaliular  notch  above  the  transverse 
ligament,  and  ends  behind  the  round  ligament  in  the  notch  on  the  head  of  the 
femur.  The  origin  of  the  pectineus  muscle  is  perforated  by  the  hgament,  which 
furnishes  attachment  to  the  greater  part  of  the  fibers  of  the  muscle. 

The  synovial  membrane  is  reflected  over  the  intracapsular  parts  of  these 
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ligaments  and  covers  the  fossa  acetabuli.  A  pouch  also  extends  from  the  acetabular 
notch  for  a  variable  distance  along  the  subpubic  groove  above  the  pubo-femoral 
ligament. 

Movements. — This  joint  is  capable  of  all  the  movements  of  a  ball-and-socket 
joint,  viz.,  flexion,  extension,  abduction,  adduction,  rotation,  and  circumduction. 
The  greatest  range  of  movement  is  displayed  in  flexion  and  extension.  When 
standing  at  rest,  the  joint  is  partially  flexed,  the  articular  angle  (in  front)  being 
about  100°  to  115°.  The  other  movements  occur  to  a  very  limited  extent  in  normal 
action. 
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THE  STIFLE  JOINT 

This  joint  (Articulatio  genu),  which  corresponds  to  the  knee-joint  of  man, 
is  the  largest  and  most  elaborate  of  all  the  articulations.  Taken  as  a  whole,  it 
may  be  classed  as  a  ginglymus,  although  it  is  not  a  typical  example  of  the  group. 
In  reality  it  consists  of  two  joints^the  femoro-patellar  and  the  femoro-ttbial. 

The  femoro-patellar  articulation  (Articulatio  femoro-patellaris)  is  formed 
between  the  trochlea  of  the  femur  and  the  articular  surface  of  the  patella. 

Articular  Surfaces. — The  trochlea  consists  of  two  slightly  oblique  ridges, 
with  a  wide  and  deep  groove  between  them.  The  inner  ridge  is  much  the  lai^r 
of  the  two,  especially  at  its  upper  part,  which  is  wide  and  rounded.     The  outer 

Proximal  port  o/ fenwro-palellar  capnuU 
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ridge  is  much  narrower,  and  is  more  regularly  curved ;  its  upper  part  lies  about 
an  inch  behind  a  frontal  plane  tangent  to  the  inner  ridge.  The  articular  surface 
of  the  patella  is  much  smaller  than  that  of  the  trochlea.  It  is  completed  internally 
by  a  supplementary  plate  of  fibro-cartilage  (Fibrocartilago  patellae),  which  curves 
over  the  internal  surface  of  the  inner  lip  of  the  trochlea.  A  narrow  strip  of  cartilage 
is  found  along  the  outer  border  also.  The  articular  cartilage  on  the  trochlea 
completely  covers  both  surfaces  of  the  inner  ri<Ige,  but  only  a  narrow  mar^nal  area 
on  the  external  surface  of  the  outer  ridge. 

Joint  Capsule. — This  is  thin  and  is  very  capacious.  On  the  patella  it  is 
attached  around  the  margin  of  the  articular  surface,  but  on  the  femur  the  line  of 
attachment  is  at  a  varying  distance  from  the  articular  surface.  On  the  inner  side 
it  is  an  inch  or  more  from  the  articular  cartilage;   on  the  outer  side  and  aliove, 
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about  half  an  inch.  It  pouches  upward  under  the  quadriceps  femoris  for  a  distance 
of  two  or  three  inches,  a  pad  of  fat  separating  the  capsule  from  the  muscle. 
Below  the  patella  it  is  separated  from  the  straight  ligaments  by  a  thick  pad  of 
fat,  but  inferiorly  it  is  in  contact  with  the  femoro-patellar  capsules.  The  joint 
cavity  is  the  most  extensive  in  the  body.  It  usually  communicates  with  the 
inner  femoro-tibial  joint  cavity  by  a  slit-like  opening  situated  at  the  lowest  part 
of  the  inner  ridge  of  the  trochlea.  A  similar,  but  smaller,  communication  with  the 
outer  femoro-patellar  capsule  is  often  found  at  the  lowest  part  of  the  outer  ridge. 


The  inner  communication  appears  to  be  constant  in  a<!ult  horses,  but  is  liable  to  be  over- 
lm>lced  on  account  of  the  fact  that  it  is  covered  by  a  valvular  fold  of  the  syno^nai  membrane.  It 
is  about  half  an  inch  wide,  and  lies  under  ihe  narrow  articular  area  whicn  connects  the  trochlea 
and  internal  condyle.  The  outer  communication  occurs  in  18  to  25  per  cent,  of  cases,  according 
to  Baum.  It  is  instructive  to  distend  this  capsule  and  thus  obtain  an  idea  of  ita  potential  capa- 
city and  relatJonB  (Fig.  15C). 
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Ligaments. — The  lateral  femoro-patellar  ligaments,  external  and  internal 
(Ligamentum  fcmoro-patellare  hbulare,  tibiale),  are  two  thin  bands  which  reinforce 
the  capsule  on  either  side.  The  external  ligament  is  fairly  distinct;  it  arises  from 
the  external  epicondyle  of  the  femur  just  above  the  lateral  femoro-tibial  ligament, 
and  ends  on  the  external  l>onler  of  the  patella.  The  internal  ligament  is  thinner 
and  is  not  distinct  from  the  capsule;  it  arises  above  the  internal  epicondyle,  and 
ends  on  the  patellar  hbro-carttlage. 

The  patellar  ligaments  (Ligamenta  patells),  also  called  the  straight  ligaments 
of  the  patella,  are  three  very  strong  bands  which  attach  the  patella  to  the  tulK'rosity 
of  the  tibia.  The  external  patellar  ligament  is  attached  above  to  the  outer  part 
of  the  anterior  surface  of  the  patella,  and  below  to  the  outer  part  of  the  tuberosity. 
It  receives  a  strong  tendon  from  the  biceps  femoris  muscle.  The  middle  patellar 
ligament  extends  from  the  front  of  the  apex  of  the  patella  to  the  lower  part  of 
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the  groove  on  the  tuberosity  of  the  tibia,  a  bursa  being  interposed  between  the 
ligament  and  the  upper  part  of  the  groove.  The  internal  patellar  ligament  is 
attached  above  to  the  patellar  fibro-cartilage,  and  ends  on  tiie  tuberosity  of  the 
tibia,  internally  to  the  groove.  It  is  joined  by  the  common  aponeurosis  of  the 
gracilis  and  aartoriiis.  These  so-called  ligaments  are,  in  reality,  the  tendons  of 
insertion  of  the  quadriceps  femoris  muscle,  and  transmit  the  action  of  the  latter 

to  the  tibia;  they  also  func- 
cruciai  tion  similarly  for  the  other 
rU  muscles  attached  to  them  as 
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ii.  Anal.  d.  pferde..)  tibialis)  is  formed  between  the 

condyles   of    the    femur,   the 
proximal  end  of  the  tibia,  and  the  interposed  semilimar  cartilages. 

Articular  Surfaces. — The  condyles  of  the  femur  are  slightly  oblique  in  direc- 
tion. The  articular  surface  of  the  outer  one  is  more  strongly  curved  than  that  of 
the  inner  one;  the  latter  is  confluent  below  with  the  inner  ridge  of  the  trochlea, 
while  the  narrow  ridge  which  connects  the  external  condyle  with  the  trochlea  is 
usually  non-articular.  The  saddle-shaped  surfaces  of  the  condyles  of  the  tibia  are 
not  adapted  to  the  femoral  condyles,  and 

are  in  contact  with  only  a  small  part  of  Anierior  trueial  ligament 

them.  Poaterwr  . 

The  semilunar  cartilages  (Meniscus  '>(  l/'*'^- 

lateralis,  niedialis)  are  two  C-shaped  or  ""* 

crescentic  discs  of  fibro-cartilage  which 
produce  congruence  in  the  articular  sur- 
faces. Each  has  an  upper  concave  sur- 
face adapted  to  the  condyle  of  the  femur, 
and  a  lower  surface  which  fits  the  cor- 
responding condyle  of  the  tibia.  The  H^ 
external  cartilage  does  not  cover  the  " 
outer  and  posterior  part  of  the  condyle, 
over  which  the  tendon  of  origin  of  the 

popliteus  muscle  plays.  The  peripheral  fio.  isb— prohwai.  eni*  of  rinmt  Tim*  ami 
border  is  thick  and  convex,  the  central  fibciji  at  horbi:,  with  smniNAR  rm- 

one  very  thin  and  pt>ncave.     The  fibrous  N*L'vitw/"'(Ati«  sthmJii.  ahm  d,  ami! 

ends  or  comua  are  attached  to  the  tibia  d.  preniw.) 

in  front  of  and  behind  the  spine.     The 

external  cartilagt;  has  a  third  attachment  by  means  of  an  oblique  band  (Liga- 
mentum  femorale  menisci  lateralis)  which  passes  from  the  posterior  comu  to  the 
posterior  part  of  the  intcrcondyloid  fossa  of  the  femur. 

The  cornua  of  (he  internal  cartilage  <Ugamenta  tibijc  an(eriiis  et  posteriiis  menisci  me'lialis) 
are  allachefl  in  front  of  and  behind  the  inner  eminence  of  the  spine.     The  anierior  romu  of  the 
extemiil  eartilage  'l.iKamentum  tibiie  anterius  menisci  lateralis)  i^  attached  in  front  of  the  outer 
of  the  spine.    The  posterior  comu  bifurcates;    the  lower  branch  (Ligamentum  tibi» 


THE    BTIFLE  JOINT 


The  joint  capsule  is  attached  to  the  margin. of  the  tibial  articular  surface, 
but  on  the  femur  the  line  of  attachment  is  for  the  greater  part  about  half  an  inch 
from  the  articular  margin.  It  is  also  attached  to  the  convex  bortlers  of  the  semi- 
lunar cartilages  and  to  the  crucial  ligaments.  It  is  strong  posteriorly,  but  in  front 
it  practically  consists  only  of  the  synovial  layer.  There  are  two  synovial  sacs, 
corresponding  to  the  double  nature  of  the  articular  surfaces;  they  do  not  usually 
communicate,  and  each  ia  partially  divided  into  an  upper  and  a  lower  compartment 
by  the  semilunar  cartilage.  The  inner  sac  pouches  upward  about  half  an  inch 
over  the  condyle  of  the  femur.  The  external  sac  invests  the  tendon  of  origin  of  the 
popliteus  muscle,  and  also  pouches  downward  about  three  or  four  inches  (ca.  8 
to  10  cm.)  beneath  the  peroneus  tertius  and  long  extensor  muscles  (Pig.  156). 


-  Accexiory  carftlo^e  of  paielia 
.  Internal  ridge  of  trochUa  of 

-  Inlemal  paieliar  ligament 

.  Middle  palellar  ligament 


-  TiAerosUy  of  tibia. 


w  HomBK.  Internal  View  in  EmiEHE  Extcnbion.' 
',  tibU^  J.  iDternsI  ■emiluasr  urtilice.    (AfMr  EII«iiber(<r-BHuii,  Anmt.  far 

KOnstlcr.) 


Aa  stated  above,  the  outer  sac  sometimes  communicates  with  the  femoro-patellar 
joint  cavity,  and  the  inner  sac  usually,  if  not  always,  does  so  in  the  adult. 

Ligaments. — There  are  four  of  these — two  lateral  and  two  crucial. 

The  internal  lateral  ligament  (Ligamentum  collaterale  tibiale)  is  attached 
above  to  the  prominent  internal  epicondyle  of  the  femur,  and  below  to  a  rough 
area  below  thn  marpn  of  the  internal  condyle  of  the  tibia. 

The  external  lateral  ligament  (Ligamentum  collaterale  fibulare)  is  somewhat 
thicker;  it  arises  from  the  upper  depression  on  the  external  epicon<lyle,  and  ends 
on  the  head  of  the  fibula.  It  covers  the  tendon  of  the  origin  of  the  popliteus 
muscle,  and  a  bursa  is  interposed  lietween  the  lower  part  of  the  ligament  and  the 
mar^n  of  the  external  condyle  of  the  tibia. 

8  pushed  up  above  the  trochlea — a  poeition  which  il  docfl  not 
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The  crucial  ligaments  arc  two  strong  rounded  bands  situated  mainly  in  the 
intercondyloid  fossa  of  the  femur,  between  the  two  synovial  sacs.  They  cross 
each  other  somewhat  in  the  form  of  an  X,  and  are  named  according  to  their  tibial 
attachments.  The  anterior  crucial  ligament  (Ligamentum  cniciatum  anterius) 
arises  in  the  central  fossa  on  the  tibial  spine,  extends  upward  and  backward, 
and  ends  on  the  upper  part  of  the  inner  surface  of  the  external  condyle  of  the  femur. 
The  posterior  crucial  ligament  (Ligamentum  cruciatum  jxisterius)  is  internal  to 
the  preceding,  and  is  somewhat  larger.  It  is  attached  to  an  eminence  at  the 
popliteal  notch  of  the  tibia,  is  directed  upward  and  forward,  and  ends  in  the  an- 
terior part  of  the  intercondyloid  fossa  of  the  femur. 

Sc  mimembraniHi  \is 


PeK 


Flo.  181.— Rwirr 


Movements. — The  principal  movements  of  the  stifle  joint  as  a  whole  are 
flexion  and  extension.  In  the  ordinary  standing  position  the  articular  angle 
(behind)  is  about  140°  to  150°.  Flexion  is  limited  only  by  contact  of  the  log  with 
the  thigh  if  the  hock  is  also  flexed.  Extension  Is  incomplete,  i.  e.,  the  femur 
and  tibia  cannot  be  brought  into  the  same  straight  line.  Rotation  is  limited, 
and  is  freest  during  semiflexion.  The  patella  glides  on  the  femoral  trochlea  up- 
ward in  extension,  downward  in  flexion. 

Extension  is  checked  mninlv  by  tension  of  the  crucial  and  lateral  liicainpnts.  In  extreme 
extension,  which  Is  accompanietl  by  slijiht  outward  rotation  of  the  log,  the  patella  can  lie  piuthcd 
upward  and  inwnrd  so  that  its  fibro-cartilaec  hooks  over  the  upper  end  of  the  inner  ridRC  of  tha 
trochlea,  but  it  will  not  remain  there  unlcHs  lield  in  po.ii1ion.  ^^'hen  preasiire  is  removed,  Ihp  liane 
of  the  patella  tips  forward  and  the  cartilage  lies  upon  the  most  prominent  part  of  the  trochle&r 
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lidRC.     During  flcxiOD,  which  is  accompanied  by  slight  inv 

of  toe  femur  and  the  semilunar  cartilaam  i;liilc  backward  o 

ternal  condyle  and  earlilage  is  greater  tnan  that  of  the  inner  one.     In  extreme  flexion  the  patellar 

and  posterior  crucial  ligamenls  are  leiise;   the  other  ligaments  ore  relaxed.     The  movement  of  the 

patella  is  gliding  with  coaptation,  i.  c.  difTcrcnt  paxla  of  the  opposing  articular  suri'acea  rome  into 

eontael  succesiuvely.     Only  a  narrow  transverse  strip  (ca.  1.5  to  2  cm.  wide)  of  the  patella  is  in 

contact  wilfa  the  trochlea  at  a  time. 


TIBIO-FIBULAR  ARTICULATION 
The  head  of  the  fibula  articulates  with  a  crescentic  facet  just  below  the  outer 
margin  of  the  external  condyle  of  the  tibia.  The  joint  capsule  is  strong  and  close. 
The  shaft  of  the  fibula  is  attached  to  the  external  border  of  the  tibia  by  the  inter- 
osseous membrane  of  the  leg  (Membrana  interossea  cruris);  this  is  perforated 
about  an  inch  from  its  proximal  end  by  an  opening  which  transmits  the  anterior 
tibial  vessels  to  the  front  of  the  tibia.  A  fibrous  cord  usually  extends  from  the 
distal  end  of  the  shaft  of  the  fibula  to  the  external  malleolus.  The  latter  is  the 
distal  end  of  the  fibula  which  haa  fused  with  the  tibia.  No  appreciable  movement 
occurs  in  this  joint. 


oi*  iternal 

*>  leral 

(*  horl) 

T«X  -PMH/nr             """'"'■    -                                                         ""1*;"'    , 

(tfcwl  U  ligamml          **"                                                             nal  tartal 

Dor*al ,  orgal 


THE  HOCK  JOINT 

This  is  a  composite  joint  made  up  of  a  number  of  articulations  (Articulationes 
tarsi).  These  are:  (I)  The  tibio-tarsal  articulation;  (2)  the  intertarsal  articula- 
tions; (3)  the  tarso-metatarsal  articulation. 

The  tibio-tarsal  articulation  (Articulatio  talo-cruralis)  is  a  typical  ginglymus 
formed  by  the  trochlea  of  the  tibial  tarsal  bone  (astragalus  or  talus)  and  the  cor- 
responding surface  of  the  distal  end  of  the  tibia.  The  ridgi-s  and  grooves  of  these 
surfaces  are  directe<l  ol>Iiquely  forward  and  outward  at  an  angle  of  about  12°  to  15°, 
with  a  saf^ttal  plane.  The  trochlear  surface  is  aluut  twice  as  extensive  as  that 
on  the  tibia,  and  its  ridges  have  a  spiral  curvature.     The  other  articulations  are 
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arthrodia,  which  have  joint  surfaces  and  ligaments  of  such  a  nature  as  to  allow 
only  a  minimal  amount  of  gliding  motion. 

As  in  the  case  of  the  carpal  joints,  it  is  convenient  to  describe  first  the  common 
capsule  and  ligaments,  which  are  the  more  important  practically,  and  then  to 
consider  very  briefly  the  special  ligaments. 

The  fibrous  part  of  the  joint  capsule  is  attached  around  the  mar^n  of  the 
tibial  articular  surface  above  and  the  metatarsal  surfaces  below;  it  is  also  attached 
in  part  to  the  free  surface  of  the  hones  which  it  covers,  and  blends  with  the  lateral 
ligaments.  Its  anterior  part  (anterior  ligament)  is  rather  thin;  in  distention  of  the 
capsule,  as  in  "bog-spavin,"  its  antero-intemal  part,  which  is  not  bound  down  by 
the  tendons  passing  over  the  joint,  forms  a  fluctuating  swelling  over  the  inner  ridge 
of  the  trochlea.  The  posterior  part  (posterior  and  tarso-metatarsal  ligaments)  is 
very  thick,  and  is  intimately  attached  to  the  tarsal  bones.  Its  superficial  face  is 
in  part  cartilaginous,  and  forms  a  smooth  surface  for  the  perforans  tendon.  Su- 
periorly, it  pouches  upward  behind  the  distal  end  of  the  tibia  for  a  distance  of  about 


Short  internal  lateral  lif^ament  - 

Long  inUrnal  laleral  ligament  •■ 


Intrmal  tmall  inetaiartal  bone  — 


.,-  >  External  laleral  ligameiU 


"  Exlemal  small  metatarsal  bone 


II.  Tibia:  tt.  Irochtu  of  libul  tuHl  boot;  t6,  luve  metatarul  bone:  eo.  domJ  or  obliqua  UcanMnl.     (A/tCT 


two  inches  (ca.  5  cm.).  Inferiorly,  it  is  continued  downward,  formii:^  the  sub- 
torsal  or  check  Ugameat,  which  unites  with  the  perforans  tendon  about  the  middle 
of  the  metatarsus. 

There  are  four  synovial  sacs:  1.  The  tibio-tarsal  sac  lubricates  the  proximal 
joint,  and  is  much  the  largest  and  most  important.  It  is  chiefly  involved  in  the 
swelling  produced  by  excess  of  fluid  in  the  joint  cavity,  when  the  capsule  bulges 
antero-intemally  and  postero-superiorly.  2.  The  first  intertarsal  sac  lines  the  joints 
formed  by  the  tibial  and  fibular  tarsal  bones  above,  and  the  central  and  fourth 
tarsals  below;  it  communicates  in  front  with  the  proximal  sjTiovial  capsule.  3. 
The  second  intertarsal  sac  lubricates  the  joints  formed  between  the  central  tarsal 
and  the  bones  below  and  on  either  side.  4.  The  tarso-metatarsal  sac  lubricates 
the  joints  formed  between  the  tarsal  and  metatarsal  bones,  those  between  the 
proximal  ends  of  thr  metatarsal  bones,  and  those  formed  by  the  third  tarsal  with 
the  bones  on  either  side. 

Common  Ligaments. — The  ezteroal  lateral  ligament  (Ligamentum  cotlaterale 
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fibulare  longum  et  breve)  consista  of  two  distinct  bands  which  cross  each  other. 
The  long  (superficial)  ligament  arises  on  the  posterior  part  of  the  external  malleolus, 
is  directed  almost  straight  downward,  and  is  attached  to  the  fibular  and  fourth 
tarsal  bones  and  the  targe  and  external  small  metatarsal  bones.  It  forms  a  canal 
for  the  lateral  extensor  tendon.  The  short  (deep)  ligament  arises  on  the  anterior 
part  of  the  external  malleolus,  is  directed  chiefly  backward,  and  ends  on  the  rough 
excavation  on  the  external  surface  of  the  tibial  tarsal  and  the  adjacent  surface  of 
the  fibular  tarsal  bone. 

The  internal  lateral  ligament  (Ligamentum  collateralc  tibiale  tongum  et  breve) 
also  consists  of  two  parts  which  cross  each  other.  The  long  ligament  arises  on  the 
posterior  part  of  the  internal  malleolus,  becomes  wider  below,  and  is  attached  on 
the  lower  tuberosity  of  the  tibial  tarsal,  the  large  and  outer  small  metatarsal  bones, 
and  the  inner  surface  of  the  lower  tarsal  bones  which  it  covers.  The  short  ligament 
lies  largely  under  cover  of  the  long  one.  It  extends  from  the  anterior  part  of  the 
internal  malleolus  runs  backward  and  somewhat  downward,  and  divides  into  two 


Ezlernal  lateral  ligamtnt  ■- 
Plantar  ligament  - 


SmoU  metatartcU  bone*  .> 

-  -  Svapentory  ligamtnt 


Large  metataraal  bona  - 


I,  Aiut.  tor  Kflutler.) 

branches;  one  of  these  ends  on  the  upper  tuberosity  on  the  inner  surface  of  the 
tibial  tarsal  bone,  the  other  on  the  sustentaculum  tali. 

The  plantar  or  calcaneo-metatarsal  ligament  (Ligamentum  tarsi  plantare)  is  a 
very  strong  flat  band  which  covers  the  outer  part  of  the  posterior  surface  of  the 
tarsus.  It  is  attached  to  the  posterior  surface  of  the  fibular  and  fourth  tarsal 
bones  and  the  proximal  end  of  the  external  metatarsal  bone. 

The  dorsal  or  oblique  ligament  (Ligamentum  tarsi  dorsale)  is  a  triangular 
sheet  which  is  attached  above  to  the  lower  tuberosity  on  the  inner  face  of  the  tibial 
tarsal  bone,  and  spreads  out  below  on  the  central  and  third  tarsal  bones,  and  the 
proximal  ends  of  the  large  and  inner  small  metatarsal  bones,  to  all  of  which  it  is 
attached. 

Special  lagaments. — A  considerable  number  of  short  bands  which  connect 
adjacent  bones  of  the  tarsus  and  metatarsus  are  described  bj-  various  authors; 
some  of  these  are  quite  distinct ;  others  are  difficult  to  isolate.  Most  of  them  are 
not  of  sufficient  importance  to  justify  detailed  description. 
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(1)  The  tibial  and  fibular  tarsal  bones  are  united  by  Tour  bands  (astrairalo^alcaneaJ  liga- 
ments). The  Internal  ligament' extends  from  the  suBt«ntaeuIum  tali  to  the  adjacent  part  of  the 
tibia  tarsal,  blending  with  the  short  lateral  ligamenl.  The  extenul  ligament  cxtendt)  from  the 
anterior  proKcaa  of  the  fibular  tarsal  to  the  ^jacent  part  of  the  external  ridgp  of  Ihe  trochlea. 
The  superior  ligament  extends  from  the  posterior  mar^n  of  the  trochlea  to  the  fibular  tarsal. 
The  Interosseous  ligament  is  deeply  placed  in  the  sinus  tarai  between  Ihc  two  bones,  and  is  attached 
in  the  rough  areas  of  the  opposed  surfaces. 

(2)  The  smaller  bones  are  attached  <o  each  other  as  follows:  The  central  and  third  tarsal  ore 
united  by  an  interosseous  and  an  oblique  anterior  ligament  (scaphoido-cunean  ligaments). 
The  central  and  fourth  tarsal  are  united  by  an  interos.'trous  and  a  transverse  external  ligament 
(cuboido-acaphoid  ligament).  The  third  and  fourth  tarsals  are  similarly  connected  (cuboido- 
cunean  ligaments).     The  third  tarsal  is  joined  by  an  interosseous  (intercuaean)  ligament  to  the 


Super jicia 

Gatiroi  xor 

Tarsal  fem 
biceps  ft 
Cakanean  Ttinalit  anterior 

Gaslrocit 


InleroageO': 

'■""■'*  „.al  bo., 

InUroaseo 

SugpeTigo 


(fused)  first  and  second  tarsals;   the  latter  arc  connected  with  the  fourth  tarsal  by  a  transverse 
posterior  ligament, 

(3)  The  smaller  bones  are  connected  with  the  upper  row  as  follows:  The  central  is  attached 
to  the  tibial  tarsal  by  posterior  and  interosseous  (ostragalo-scaphoid)  ligaments,  and  to  the  fibular 
tarsal  by  a  short  oblique  (calcaneo-scaphold)  band.  The  fourth  is  attached  to  the  fibular  tarsal 
by  interosseous  and  posterior  (calcaneo-cuboid)  ligaments.  The  (fused)  first  and  second  tarsals 
are  connected  with  the  fibular  tarsal  by  a  posterior  (calcaneO'^nincan)  ligament, 

(4)  The  lower  tarsal  bones  are  connected  with  the  metatarsus  by  tarso-melataiaal  ligaments, 
which  are  not  distinct  from  the  common  ligaments,  except  in  the  case  of  the  interosseous  ligament 
between  the  third  tarsal  and  metatarsal  bones. 

Movements. — These  are  flexion  and  extension,  which  take  place  at  the  tibio- 
tarsal  joint.  The  movements  between  the  tarsal  bones,  and  between  the  latter 
and  the  metatarsus,  are  so  hmited  as  to  be  negligible  so  far  as  the  action  of  the  joint 
as  a  whole  is  concerned.  In  the  standing  position  the  articular  angle  {in  front) 
i8  about  150°  to  160°,  Complete  extension  is  prevented  by  tension  of  the  lateral 
ligaments.     Flexion  is  checked  only  by  contact  of  the  metatarsus  with  the  leg, 
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provided  the  stifle  joint  is  also  flexed.  Owing  to  the  fact  that  the  axis  of  motion 
is  slightly  oblique,  the  lower  part  of  the  limb  deviates  somewhat  outward  during 
flexion. 

The  movements  of  the  hock  joint  must  correspond  with  thoee  oT  the  stifle  on  accouDt  of  the 
tendinous  bands  in  front  and  behind  (peroneua  tertius  and  flexor  perforatus),  which  extend  from 
the  lower  part  ot  the  femur  to  the  tarsus  and  metatarsus. 

The  remaining  joints  differ  in  no  material  respect  from  those  of  the  thoracic 
limb. 


COHPARATIVE  ARTHROLOGY' 
JOINTS  AND  LIGAMENTS  OF  THE  VERTEBRjE 
Ox. — The  ligamentum  nuchie  is  better  developed  than  in  the  horse.  The 
funicular  part  is  clearly  divided  into  two  lateral  halves,  which  are  round  at  their 
occipital  attachment,  but  from  the  axis  backward  Income  rapidly  wider  and  flat. 
This  wide  portion  is  almost  sagittal,  lies  on  either  side  of  the  vertebral  spines,  and 
is  covered  by  the  trapezius  and  rhomboideus  muscles.     From  the  highest  part  of 


Fia.  107. — LioAMEimTii  NttCNjB  or  Ox. 
a,  Funiaulu-  part:  b,  widi  porlion:  r.  d.  lamellar  part;  t,  iolenpinaui  liianHinis:  I,  xi^doib  procfuot  lint  Ihoruo 

vrttrbn:  e.  iiiB.     {KllvnhentBr-Bauni.  Aut.  d.  HauiliMC.) 

the  withers  (third  thoracic  spine)  it  gradually  diminishes  in  size  and  fades  out  in 
the  lumbar  region.  The  lamellar  part  is  thick,  and  consists  of  anterior  and  pos- 
terior parts.  The  anterior  part  is  double;  its  fibers  proceed  from  the  funicular 
part  to  the  second,  third,  and  fourth  cervical  spines.  The  posterior  part  is  single; 
its  fibers  extend  from  the  first  thoracic  spine  to  the  fifth,  sixth,  and  seventh  cervical 
spines. 

The  inferior  common  ligament  is  very  strong  in  the  lumbar  region. 

The  intervertebral  fibro-cartilages  are  thicker  than  in  the  horse. 

The  int«r3pinotis  ligaments  of  the  back  and  loins  consist  largely  of  elastic 
tissue. 
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There  are  no  intertransverse  joints  in  the  lumbar  region. 

Pig- — The  ligamentum  nuchse  is  represented  by  a  fibrous  raph6  and  thin 
layers  of  elastic  tissue  which  extend  between  the  cervical  spines. 

The  atlanto-occipital  and  atlanto-axial  joints  resemble  those  of  the  dog. 

The  interspinous  ligaments  of  the  neck  are  elastic. 

Dog. — The  ligamentum  nuchsB -consists  of  a  small  fibrous  band  which  extends 
from  the  spine  of  the  axis  to  the  anterior  thoracic  spines;  it  may  be  regarded  as  a 
mere  fibrous  raph6  between  the  right  and  left  muscles. 

There  are  interspinous  muscles  instead  of  ligaments  in  the  neck. 

There  are  three  ligaments  in  connection  with  the  odontoid  process.  The  two 
alar  ligaments  (Ligamenta  alaria)  arise  on  either  side  of  the  odontoid  process, 
diverge,  and  end  on  either  side  of  the  foramen  magnum.  The  transverse  ligament 
of  the  atlas  (Ligamentum  transversum  atlantis)  stretches  across  the  dorsal  surface 
of  the  odontoid  process  and  binds  it  down  on  the  ventral  arch  of  the  atlas,  a  bursa 
being  interposed.    It  is  attached  on  either  side  to  the  lateral  masses  of  the  atlas. 

The  two  capsules  of  the  atlanto-occipital  joint  communicate  with  each  other, 
and  usually  with  the  capsule  of  the  atlanto-axial  joint  also. 


Articulations  of  the  Thorax 

Ox. — ^The  second  to  the  eleventh  costo-chondral  joints  inclusive  are  diarthroses 
with  close  capsules,  reinforced  externally.  (They  are  synchondroses  in  the  sheep.) 
The  upper  parts  of  the  cartilages  are  attached  to  each  other  by  distinct  elastic 
ligaments  (Ligamenta  intercostalia). 

The  first  pair  of  chondro-stemal  joints  are  separate  from  each  other;  inter- 
crossing fibers  unite  the  costo-chondral  junctions  above  the  joints. 

The  first  segment  of  the  sternum  forms  a  diarthrosis  with  the  body.  The 
anterior  joint  surface  is  concave,  the  posterior  convex.  The  joint  (Articulatio 
interstemalis)  is  surrounded  by  a  close  capsule,  and  the  joint  surfaces  are  attached 
^  ^ach  by  a  small  intra-articular  ligament.  Limited  lateral  movement  is  possible. 
^^^  the  sheep  the  joint  is  a  synchondrosis.) 

Both  surfaces  of  the  sternum  are  covered  by  a  layer  of  fibrous  tissue. 

Pig.— The  second  to  the  fifth  or  sixth  costo-chondral  joints  are  diarthroses. 
"^^^  interstemal  articulation  and  the  sternal  ligaments  resemble  those  of  the  ox. 

Dog. — ^The  first  chondro-stemal  joints  do  not  coalesce. 

The  internal  sternal  ligament  divides  into  three  bands. 


TEMPORO-MANDIBULAR  ARTICULATION 

Ox. The  articular  surfaces  are  of  such  a  character  as  to  permit  more  extensive 

lateral  movement  than  in  the  horse. 

The  condyle  of  the  mandible  is  relatively  small  and  is  concave  transversely.    The  temporal 
articular  surface  is  extensive  and  is  convex  in  both  directions.    The  postglenoid  process  is  small. 

Pig, The  considerable  longitudinal  diameter  of  the  temporal  articular  sur- 
faces and  the  very  small  size  of  the  postglenoid  process  allow  great  freedom  of 
protraction  and  retraction  of  the  lower  jaw.     Lateral  movement  is  limited.     The 

posterior  ligament  is  absent. 

Dog.— The  articular  surfaces  allow  extremely  little  lateral  or  gliding  movement. 
They  are  cylindrical  in  curvature,  and  the  interarticular  disc  is  ver>'  thin.    The 

posterior  ligament  is  absent. 

The  other  articulations  of  the  skull  are  sufficiently  descnbed  m  the  Osteology. 
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Articulations  of  the  Thoraqc  Limb 

SHOULDER  joint 

Ox. — The  articular  angle  is  about  100°. 

Pig  and  Dog. — The  joint  capsule  communicates  freely  with  the  bicipital  bursa. 
There  is  a  rudimentary  marginal  cartilage  around  the  rim  of  the  glenoid  cavity. 
In  the  dog  there  is  usually  a  strong  band  extending  from  the  acromion  to  the  outer 
part  of  the  capsule;  another  band  (Ligamentum  coraco-acromiale)  often  stretches 
between  the  scapular  tuberosity  and  the  acromion. 


ELBOW  JOINT 

Ox. — No  important  differences  exist.  The  upper  part  of  the  interosseous 
radio-ulnar  ligament  is  commonly  ossified  in  the  adult. 

Pig. — There  are  no  important  differences.  The  radius  and  ulna  are  so  firmly 
united  by  the  interosseous  ligament  as  to  prevent  any  appreciable  movement 
between  them. 

Dog. — The  joint  capsule  is  reinforced  in  front  by  an  oblique  ligament  which 
arises  on  the  front  of  the  external  condyle  of  the  humerus  above  the  joint  surface, 
and  joins  the  terminal  part  of  the  biceps  and  brachialis  below.  The  external 
lateral  ligament  is  thick  and  divides  into  two  parts;  the  anterior  part  is  attached 
to  the  radius  and  blends  with  the  annular  ligament;  the  posterior  part  widens 
below,  forming  a  sort  of  cap,  and  is  attached  to  the  ulna.  The  internal  lateral 
ligament  also  divides  into  two  branches;  the  anterior  branch  ends  on  the  inner 
surface  of  the  neck  of  the  radius;  the  posterior  enters  the  interosseous  space  and 
is  attached  to  both  bones.  An  elastic  band  (Ligamentum  olecrani)  extends  from 
the  outer  surface  of  the  internal  epicondyle  to  the  anterior  border  of  the  ulna. 

There  are  two  radio-ulnar  joints.  The  proximal  radio-ulnar  joint  is  included 
in  the  capsule  of  the  elbow,  but  is  provided  with  an  annular  ligament  which  extends 
from  the  lower  part  of  the  external  ligament  across  the  front  of  the  proximal  end 
of  the  radius  to  the  ulna,  blending  with  the  biceps  and  brachialis  tendons.  The 
distal  joint  is  formed  by  a  concave  facet  on  the  radius  and  a  convex  one  on  the 
radius,  and  is  surrounded  by  a  tight  capsule.  The  interosseous  membrane  unites 
the  shafts  of  the  two  bones.  The  movements  consist  of  limited  rotation  of  the 
radius  (ca.  20°),  carrying  the  paw  with  it.  The  ordinary  position  is  termed  prona- 
tion; outward  rotation  is  supination.* 


THE  CARPAL  JOINTS 

These  have  the  same  general  arrangement  as  in  the  horse.  Numerous  minor 
differences  naturally  exist,  but  must  be  excluded  from  this  brief  account,  which 
contains  only  important  special  features. 

The  lateral  movements  are  freer,  especially  in  the  dog,  but  flexion  is  not  so 
complete:  the  anatomical  explanation  of  these  facts  lies  in  the  nature  of  the  articu- 
lar surfaces  and  certain  ligamentous  differences.  The  lateral  ligaments  are  much 
weaker,  the  long  external  one  being  especially  small  in  the  ox.  Two  oblique, 
somewhat  elastic,  bands  cross  the  front  of  the  radio-carpal  and  intercarpal  joints. 
The  proximal  one  is  attached  to  the  distal  end  of  the  radius  and  passes  downward 
and  outward  to  the  ulnar  carpal  bone;  the  other  one  connects  the  radial  and  fourth 
carpal  bones  in  a  similar  fashion. 

In  the  ox  the  short  lateral  ligaments  are  well  defined,  a  ligament  connects 

*The8e  movements  are  best  seen  in  man,  in  whom  the  back  of  the  hand  may  be  turned  for- 
ward (pronation)  or  backward  (supination). 
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ulna,  and  strong  bands  connect 
the  distid  bones  with  the 
metacarpus.  . 

The  interosseous  and  in- 
terordinal  ligaments  vary  with 
the  number  of  carpal  bones 
present  in  the  different  species. 

DTTEMIETACARPAL  JOINTS 
In  the  ox  the  small  (fifth) 
metacarpal  bone  articulates 
with  the  large  metacarpal,  but 
not  with  the  carpus.  Thejoint 
cavity  is  connected  with  that 
of  the  carpo-metacarpal  sac. 
The  proximal  end  of  the  small 
metacarpal  bone  is  attached 
by  a  ligament  to  the  fourth 
carpal,  and  another  band  ex- 
tends from  its  distal  part  to 
the  side  of  the  large  metacar- 
pal. There  is  also  an  inter- 
osseous ligament,  which  is  per- 
manent and  allows  a  small 
amount  of  movement. 

The  chief  metacarpal 
bones  of  the  pig,  and  the  second 
to  the  fifth  of  the  dog,  articu- 
late with  each  other  at  their 
proximal  ends,  and  are  connect- 
ed by  interosseous  ligaments, 
which  do  not,  however,  unite 
them  closely,  as  in  the  horse. 


HETACARPO-PHALANGEAl. 
JOINTS 
Ox.^Thcre       are       two 
'r.xn     joints,  one  for  each  digit.     The 
"'*^'"     two     capsules     communicate 
flexor     posteriorly.     The    two    inter- 
Beiof     digital  lateral  ligaments  (Liga- 
flexM     menta    eoUateralia    interdigi- 
proxi-     talia)  result  from  the  bifurca- 
ateriof     tion  of  a  band  which  arises  in 
am"ni     ^^^  furrow  between  the  divi- 
dbiai     sions  of  the  distal  end  of  the 
".•  ^'     large   metacarpal  bone;   they 
iwisDi;     spread  out    and    end   on   the 
proximal    ends    of     the    first 
phalanges.     A  strong  superior 
itale),  consisting  of  short  intercrossing 
surfaces  of  the  first  phalanges. 
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Crucial  ligaments  (Ligaraenta  phalango-sesamoidete)  connect  the  sesamoids 
with  the  proximal  cad  of  the  opposite  first  phalanx. 

The  intersesamoid  ligament  connects  all  four  sesamoids,  and  extends  upward 
much  less  than  in  the  horse. 

The  lateral  sesaraoldean  ligaments  end  almost  entirely  on  the  first  phalanges. 

The  superficial  inferior  sesamoidean  ligament  is  absent.  The  middle  inferior 
sesamoidean  ligaments  of  each  digit  are  two  short  strong  bands  which  extend  from 
the  distal  margins  of  the  sesamoids  to  the  proximal  ends  of  the  first  phalanges. 
The  deep  inferior  sesamoidean  ligaments  are  strong  and  distinctly  cruciid. 


Fiu.    160.— LioAKENTB    AND  Teni>onb   OF   Ditim  or   Pio.  Flo.  ITO.— Lia*HEMi«  and  Tendonb  or  Paw  op 

Volar  View.  Doa.  HrNo  Limb,  Voub  View. 

a.  Superficial  Sntot  Irodon;  6.  deep  flexor  (erulon;  V.  a,  a',  SuperfieiAl  flexor  tendon:  b.  leodoD 

brniiebeB  of  6  to  acctvsory  digits;  c.  r*,  nnnular  Ligaments;  to  large  pod;  c.  lumbiicaLee  njiiBcLee;  d,  tnteroesei 

UcBDBnts;  /.  f.  spiral  band  arounil  (he  Oexor  lendoM  of  phalaageal  jointi;  p.iiupenwry  ligamenl  of  large 

.     (EUeo-  paii;  A.  iligilnl  anaular  liBBnirnli<;  >.  deep  flexor 

digital  padi.     (Kllenberger-Bauni.  Anal.  d.  Haiw- 


The  suspensory  or  superior  sesamoidean  ligament  Is  more  distinctly  muscular 
than  in  the  horse — indeed  in  the  young  animal  it  consists  almost  entirely  of 
muscular  tissue.  At  tlie  distal  third  of  the  metacarpus  it  divides  into  three 
branches.  These  give  rise  to  five  sulxlivisions,  either  by  bifurcation  of  the  lateral 
branches  or  trifurcation  of  the  middle  branch.  The  four  lateral  bands  end  on  the 
sesamoid  bones  and  the  distal  end  of  the  large  metacarpal  bone,  and  detach  slips 
to  the  extensor  tendons.  The  middle  band  passes  through  the  groove  between  the 
two  divisions  of  the  distal  end  of  the  metacarpus,  and  divides  into  two  branches 
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which  join  the  tendons  of  the  proper  extensors  of  the  digits;  it  sends  fibers  also  to 
the  interdigital  lateral  ligaments  and  to  the  central  sesamoids.  Aljout  the  middle 
of  the  metacarpus  the  suspensory  ligament  detaches  a  band  which  unites  lower 
down  with  the  superficial  flexor  tendon,  thus  inclosing  the  tendon  of  the  deep  flexor 
of  the  digit;  it  also  blends  with  the  thick  fascia  of  the  region.  The  latter  gives  off 
a  band  on  either  side  to  the  accessory  digits,  and  a  tendinous  band  descends  from 
each  accessory  digit  to  the  third  phalanx  and  sesamoid  bone,  blending  with  the 
tendon  of  the  corresponding  proper  extensor. 

Pig. — There  are  four  metacarpo-phalangeal*  joints,  each  of  which  has  a  capsule, 
lateral,  intersesamoidean,  and  crucial  sesamoidean  ligaments.  Since  distinct  inter- 
osseous muscles  are  present,  there  are,  of  course,  no  suspensory  ligaments. 

Dog. — ^There  are  five  metacarpo-phalangeal  joints,  each  having  its  own  capsule 
and  indistinct  lateral  ligaments.  A  small  sesamoid  bone  occurs  in  the  anterior 
part  of  each  capsule,  over  which  the  corresponding  extensor  tendon  plays.  The 
intersesamoidean  ligaments  do  not  extend  above  the  sesamoids.  The  cruciate 
ligaments  are  present,  as  well  as  a  fibrous  layer  which  attaches  the  distal  margins 
of  the  sesamoids  to  the  posterior  surface  of  the  proximal  end  of  the  first  phalanx. 


INTERPHALANGEAL  JOINTS 

Ox. — The  two  proximal  joints  have  separate  capsules,  and  broad,  but  rather 
indistinct,  lateral  ligaments.  Each  joint  has  also  two  central  and  two  lateral  volar 
ligaments.  The  central  ligaments  are  largely  fused  to  form  a  strong  band.  The 
lateral  ones  extend  from  the  borders  of  the  first  phalanx  to  the  proximal  end  of  the 
second  phalanx. 

The  distal  interphalangeal  joints  have,  in  addition  to  the  capsules  and  lateral 
ligaments,  bands  which  reinforce  them  on  either  side.  The  central  or  interdigital 
pair  arise  in  the  depressions  on  the  distal  ends  of  the  first  phalanges,  receive  fibers 
from  the  second  phalanges,  and  end  on  the  interdigital  surfaces  of  the  third  phal- 
anges at  the  margin  of  the  articular  surface.  The  lateral  pair  have  a  similar  coiu-se, 
but  are  thinner,  and  end  on  the  corresponding  third  sesamoid.  An  elastic  band 
crosses  the  front  of  the  second  phalanx  obliquely,  from  the  distal  end  of  the  first 
phalanx  to  the  extensor  process  of  the  third  phalanx. 

The  crucial  or  inferior  interdigital  ligaments  (Ligamenta  cruciata  interdigitalia) 
are  two  strong  bands  which  limit  the  separation  of  the  digits.  They  are  attached 
above  to  the  lateral  (or  abaxial)  eminences  on  the  proximal  ends  of  the  second 
phalanges  (blending  with  the  lateral  ligaments),  cross  the  deep  flexor  tendon 
obliquely,  and  reach  the  interdigital  space,  where  they  intercross  and  blend.  Most 
of  the  fibers  end  on  the  third  sesamoid  of  the  opposite  side,  but  some  are  attached 
to  the  interdigital  aspect  of  the  second  phalanx  and  the  third  sesamoid  of  the  same 
side.  In  the  sheep  there  is,  instead  of  the  foregoing,  a  transverse  ligament  which 
is  attached  on  either  side  to  the  interdigital  surfaces  of  the  second  and  third  phalanges 
and  the  third  sesamoid  bone.     It  is  related  below  to  the  skin,  above  to  a  pad  of  fat. 

Pig. — The  interphalangeal  joints  of  the  chief  digits  resemble  in  general  those 
of  the  ox.  The  inferior  interdigital  ligament  resembles,  however,  that  of  the  sheep, 
and  is  intimately  adherent  to  the  skin.  There  is,  besides,  a  remarkable  arrange- 
ment of  ligaments  which  connect  the  small  digits  with  each  other  and  with  the 
chief  digits. 

This  apparatus  is  somewhat  complex,  but  its  chief  features  are  as  follows:  A  superior  inter- 
digital ligament  is  attached  on  either  side  to  the  third  phalanges  of  the  small  digits,  while  centrally 
it  blends  with  the  annular  ligaments  of  the  flexor  tendons  behind  the  metacurpo-phalangeal 
joints  of  the  chief  dipts.  Two  bands  (central  longitudinal  interdigital  ligaments)  ari«e  on  the 
bases  of  the  small  digits,  cross  the  flexor  tendons  obliquely  downward  and  inward,  pass  through 
the  superior  interdigital  ligament,  and  blend  below  with  tne  inferior  interdigital  ligament.  Two 
lateral  bands  (lateral  longitudinal  interdigital  ligaments)  are  attached  in  common  with  the 
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superior  interdigital  ligaments  to  the  third  phalanges  of  the  small  digits,  and  blend  below  with 
the  outer  part  of  the  inferior  interdigital  ligament. 

Dog. — Each  joint  has  a  capsule  and  two  lateral  ligaments.  The  distal  joints 
have  also  two  elastic  dorsal  ligaments  (Ligamenta  dorsalia),  which  extend  from  the 
proximal  end  of  the  second  phalanx  to  the  ridge  at  the  base  of  the  third  phalanx 
(Fig.  133).  They  produce  dorsal  flexion  of  the  joint,  and  thus  raise  or  retract  the 
claws  when  the  flexor  muscles  relax.  The  distal  sesamoids  are  represented  by 
complementary  cartilages  attached  to  the  volar  margins  of  the  articular  surfaces 
of  the  third  phalanges. 

Three  interdigital  ligaments  restrict  the  spreading  apart  of  the  digits.  Two 
of  these  cross  the  volar  surface  of  the  proximal  parts  of  the  chief  digits,  i.  e.,  one 
for  the  second  and  third,  the  other  for  the  fourth  and  fifth;  they  blend  with  the 
annular  ligaments  on  either  side.  The  third  ligament  is  attached  on  either  side  to 
the  foregoing  ligaments  and  the  annular  ligaments  of  the  third  and  fourth  digits, 
and  curves  downward  centrally,  ending  in  the  large  pad  on  the  paw. 


Articulations  of  the  Pelvic  Limb 
sacro-eliac  joint 

This  joint  and  the  pelvic  ligaments  present  no  very  striking  differences  in  the 
other  animals.  The  sacro-sciatic  ligament  in  the  dog  is  a  narrow  but  strong 
band  which  extends  from  the  posterior  part  of  the  lateral  margin  of  the  sacrum  to 
the  tuber  ischii;  it  is  the  homologue  of  the  ligamentum  sacro-tuberosum  of  man. 

HIP  JOINT 

Ox. — The  shallowness  of  the  acetabulum  is  compensated  by  the  greater  size 
of  the  marginal  cartilage.  The  head  of  the  femur  has  a  smaller  radius  of  curvature 
than  that  of  the  horse,  and  the  articular  surface  extends  a  considerable  distance 
outward  on  the  upper  surface  of  the  neck.  The  round  ligament  is  entirely  intra- 
articular; it  is  small,  and  sometimes  absent.  The  pubo-femoral  or  accessory 
ligament  is  absent. 

There  are  no  important  differences  in  the  other  animals. 

STIFLE  JOINT 

Ox. — There  is  a  considerable  communication  between  the  femoro-patellar 
and  inner  femoro-tibial  joint  cavities;  this  is  situated  as  in  the  horse,  but  is  wider. 
A  small  conmiunication  with  the  external  femoro-tibial  capsule  sometimes  occurs. 
The  two  femoro-tibial  capsules  usually  communicate.  The  middle  patellar  liga- 
ment is  not  sunken,  as  there  is  no  groove  on  the  tuberosity  of  the  tibia  where  it  is 
attached.  The  external  patellar  ligament  fuses  completely  with  the  tendon  of 
insertion  of  the  biceps  femoris,  and  a  synovial  bursa  is  interposed  between  them 
and  the  external  condyle  of  the  femur. 

In  the  other  animals  there  is  a  single  ligamentum  patellae,  and  the  synovial 
sacs  communicate  so  freely  as  to  constitute  a  conamon  joint  cavity.  In  the  dog 
the  semilunar  cartilages  are  united  anteriorly  by  a  transverse  ligament,  and  the 
posterior  part  of  the  capsule  contains  the  two  Vesalian  sesamoids,  which  articulate 
with  the  condyles  of  the  femur. 

TIBIO-FIBULAR  JOINTS 

Ox. — The  proximal  end  of  the  fibula  fuses  with  the  external  condyle  of  the 

tibia.    The  distal  end  remains  separate,  and  forms  an  arthrosis  with  the  distal  end 
14 
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of  the  tibia;    the  movement  here  is  imperceptible,  as  the  two  bones  are  closely 
united  by  strong  peripheral  fibers. 

^8* — The  superior  joint  is  provided  with  a  capsule  which  is  reinforced  in 
front  and  behind  by  fibrous  tissue. 

The  interosseous  ligament  attaches  the  shaft  of  the  fibula  to  the  outer  border 
of  the  tibia. 

The  inferior  joint  is  included  in  the  capsule  of  the  hock  joint,  and  is  strength- 
ened by  oblique  anterior  and  posterior  ligaments.  There  is  also  an  interosseus 
ligament. 

Dog.— The  arrangement  is  essentially  the  same  as  in  the  pig,  but  there  is  no 
mterosseous  ligament  in  the  inferior  joint. 


HOCK  JOINT 

^^•~There  is  very  considerable  mobility  at  the  first  intertarsal  joint,  the 
capsule  of  which  is  correspondingly  roomy.  The  short  external  lateral  Ugament 
IS  attached  below  on  the  tibial  tarsal  only.  A  strong  transverse  ligament  attaches 
the  external  malleolus  (distal  end  of  the  fibula)  to  the  back  of  the  tibial  tarsal  bone. 
The  dorsal  or  oblique  ligament  is  narrow  and  thin. 

^^•~The  arrangement  in  general  resembles  that  of  the  ox. 

Dog. — The  long  lateral  ligaments  are  very  small,  and  the  short  ones  double. 
The  plantar  ligament  is  weak,  and  ends  on  the  fourth  metacarpal  bone.  No 
distinct  dorsal  (or  oblique)  ligament  is  present.  Movement  occurs  almost  ex- 
clusively at  the  tibio-tarsal  joint. 

The  remaining  joints  resemble  those  of  the  thoracic  limb. 
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THE  MUSCULAR  SYSTEM 

MYOLOGY 

The  muscles  (Musculi)  are  the  active  organs  of  motion.  They  are  charac- 
terized by  their  property  of  contracting  when  stimulated.  Muscular  tissue  is  of 
three  kinds:  (a)  Striated  or  striped;  (6)  non-striated,  unstriped,  or  smooth;  and 
(c)  cardiac.  Only  the  first  of  these  varieties  will  be  considered  in  this  section.  The 
striped  muscles,  being  for  the  most  part  directly  or  indirectly  connected  with  the 
skeleton,  are  often  termed  skeletal  or  somatic,  while  unstriped  muscle  may  be  spoken 
of  as  visceral  or  splanchnic.  The  former  cover  the  greater  part  of  the  skeleton, 
and  thus  in  a  large  measure  determine  the  form  of  the  animal.  They  are  red  in 
color,  the  shade  varying  in  different  muscles  and  under  various  conditions. 

Muscles  vary  greatly  in  form,  and  may  be  classified  as — (a)  Long;  (6)  short; 
(c)  flat;  (d)  ring-like  or  orbictilar.  Long  muscles  are  found  chiefly  in  the  limbs, 
while  the  flat  or  broad  muscles  occur  principally  in  the  trunk,  where  they  assist  in 
forming  the  walls  of  the  body  cavities.  The  ring-like  or  orbicular  muscles  circum- 
scribe orifices  which  they  close,  and  are  hence  termed  sphincters. 

Attachments. — ^The  muscles  are  attached  to  bones,  cartilages,  ligaments, 
fasciae,  or  the  skin.  In  all  cases  the  attachment  is  by  means  of  fibrous  tissue,  the 
muscle-fibers  not  coming  into  direct  relation  with  the  bone  or  cartilage.  The 
perimysium  of  the  muscle  may  fuse  directly  with  the  periosteum  or  perichondrium 
(fleshy  attachment),  or  the  union  may  be  by  means  of  intermediary  fibrous  struc- 
tures called  tendons  or  aponeuroses  (tendinous  attachment).  Tendons  may  be 
funicular,  ribbon-like,  or  in  the  form  of  membranous  sheets;  to  the  latter  the  term 
aponeurosis  is  commonly  applied. 

In  certain  positions,  especially  where  tendons  play  over  joints  or  are  subjected 
to  great  pressure,  sesamoid  bones  develop  in  the  original  tendon  tissue.  Some 
of  these  are  large  and  constant,  as  the  patella  and  the  great  sesamoids  of  the  fet- 
lock. 

The  accessory  structures  connected  with  the  muscles  are  the  synovial  mem- 
branes and  the  fasdae. 


A  B 

Fio.  171. — Diagrams  of  Croiw-wkctions  or  Tendon  Sheath  (A)  and  BrnsA  (B);    T,  Tendon. 

The  synovial  membranes  are  arranged  in  two  principal  forms:  (a)  Bursal; 
(fc)  vaginaL  A  bursa  (Bursa  mucosa)  is  a  simple  sac  interpc^ed  between  the  tendon 
or  muscle  and  some  deeper  seated  structure — most  commonly  a  bony  prominence. 
A  vagina  tendinis  or  tendon  sheath  differs  from  a  bursa  in  the  fact  that  the  sjTiovnal 
sac  is  folded  around  the  tendon  more  or  less  completely,  so  that  two  layers  can  Ik* 
distinguished;  of  these,  the  inner  one  adheres  closely  to  the  tendon,  while  the 
outer  lines  the  groove  or  canal  in  which  the  tendon  lies.     The  two  layers  are  con- 

211 


212  THE  MUSCULAR  SYSTEM 

tinuous  along  a  fold  termed  the  mesotendon.  The  arrangement  is  shown  m 
Fig.  171/  The  articular  synovial  membranes  in  some  places  form  extra-articular 
pouches,  which  facilitate  the  play  of  tendons. 

The  fascise  are  sheets  of  connective  tissue,  mainly  of  the  white  fibrous  variety, 
with  a  greater  or  less  admixture  of  elastic  fibers  in  certain  cases.  Two  layers  may 
usually  be  recognized.  Of  these,  the  superficial  fascia  (Fascia  subcutanea)  is  com- 
posed of  loose  connective  tissue  which  may  contain  more  or  less  fat  and  is  sub- 
cutaneous. The  deep  fascia  is  composed  of  one  or  more  layers  of  dense  fibrous 
tissue  spread  over  the  surface  of  the  muscles  chiefly.  Its  deep  face  may  be  very 
loosely  attached  to  the  underlying  structures  or  may  fuse  with  the  epimysium, 
tendons,  bones,  or  ligaments.  In  some  parts,  especially  the  limbs,  septal  plates 
pass  between  the  muscles  and  are  attached  to  the  bones  or  ligaments;  these  are 
termed  intermuscular  septa.  In  this  way  many  muscles  are  inclosed  in  fibrous 
sheaths  which  hold  them  in  position.  Not  uncommonly  special  bands  stretch 
across  the  grooves  in  which  tendons  play,  converting  these  into  canals.  Such 
bands  are  termed  vaginal  or  annular  ligaments.  The  deep  fascia  is  often  so  dis- 
tinctly tendinous  in  structure,  furnishing  attachment  to  special  tensor  muscles, 
as  to  render  the  distinction  between  fascia  and  aponeurosis  quite  arbitrary.  Burs® 
occur  in  certain  situations  between  the  fascia  and  underlying  structures  (subfascial 
bursae),  or  between  the  fascia  and  the  skin  (subcutaneous  bursae). 

It  is  convenient  to  divide  the  description  of  a  muscle  into  seven  heads,  viz.: 
(1)  Name,  followed  by  important  synonyms;  (2)  position  and  form;  (3)  attach- 
ments; (4)  action;  (5)  structure;  (6)  relations;  (7)  blood  and  nerv^e  supply. 

1.  The  name  is  determined  by  various  factors,  viz.:  (a)  The  action,  e,  g., 
extensor,  adductor,  etc.;  (6)  the  shape,  e.  g.,  quadratus,  triangularis;  (c)  the  direc- 
tion, 6.  gf.,  rectus,  obliquus;  (d)  the  position,  e.  g,,  the  subscapularis,  iliacus;  {e) 
the  division  (into  heads,  etc.),  e.  g.,  biceps,  triceps,  etc.;  (J)  the  size,  e.  g.,  major, 
minor,  etc.;  {g)  the  attachments,  e,  g.,  stemo-cephalicus,  mastoido-humeralis; 
{h)  the  structure,  e.  g.,  semitendinosus.  In  most  cases  two  or  more  of  these  factors 
have  combined  to  produce  the  name,  e.  g.,  adductor  magnus,  longus  colli,  obliquus 
externus  abdominis. 

2.  The  shape  is,  in  many  cases,  sufficiently  definite  to  allow  the  use  of  such 
terms  as  triangular,  quadrilateral,  fan-shaped,  long,  flat,  fusiform,  ring-like,  etc. 

3.  The  attachments  are  in  most  cases  to  bone,  but  many  muscles  are  attached 
to  cartilage,  ligaments,  fascia,  the  skin,  etc.  It  is  usual  to  apply  the  term  origin 
to  the  attachment  which  always  or  more  commonly  remains  fixed  when  the  muscle 
contracts.  The  term  insertion  designates  the  movable  attachment.  Such  a 
distinction  cannot  always  be  made,  as  the  action  may  be  reversible,  or  both  at- 
tachments may  be  freely  movable. 

4.  The  action  belongs  rather  to  physiological  study,  but  is  briefly  indicated 
in  anatomical  descriptions. 

5.  The  structure  includes  the  direction  of  the  muscle-fibers,  the  arrangement 
of  the  tendons,  the  synovial  membranes,  and  any  other  accessory  structures,  e.  g., 
annular  ligaments  and  reinforcing  sheaths  and  bands.  The  relation  of  the  muscle- 
fibers  to  the  tendon  varies,  and  this  fact  has  given  rise  to  special  terms.  Thus  a 
muscle  in  which  the  fibers  converge  to  either  side  of  the  tendon  is  termed  bipemiate ; 
while  one  in  which  this  arrangement  exists  only  on  one  side  of  the  tendon  is  called 
imipennate.  The  terms  fleshy  and  tendinous  are  used  to  indicate  the  relative 
amounts  of  muscular  and  tendinous  tissue.  The  muscular  tissue  is  often  spoken  of 
as  the  belly  (Venter)  of  the  muscle.    In  the  case  of  the  long  muscles,  the  origin  is 

*The  student  will  note  in  dissection  that  transition  forms  occur;  also  that  the  same  sheath 
may  belong  to  two  or  more  tendons  in  common,  e.  g.y  the  sheath  of  the  two  flexors  on  the  back  of 
the  carpus.  In  such  cases  the  synovial  membrane  is  reflected  from  one  tendon  lo  the  other,  and 
may  form  a  secondary  mesotenon. 
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often  termed  the  head  (Caput).  Muscles  having  two  or  more  heads  are  called 
biceps,  triceps,  etc.  Digastric  muscles  are  those  which  have  two  bellies  joined  by 
an  intermediate  tendon.  Ring-like  muscles  which  circumscribe  openings  are 
termed  sphincterSi  on  account  of  their  action. 

6.  The  relations  are,  of  course,  important  on  surgical  groimds. 

7.  The  nerve-supply  is  of  clinical  interest,  and  is  important  for  the  determina- 
tion of  homologies. 


FASdiE  AND  HUSCLES  OF  THE  HORSE 

PANNICULUS  CARNOSUS 

The  panniculus  camosus  (Musculus  cutaneus)  is  a  thin  muscular  layer  de- 
veloped in  the  superficial  fascia.  It  is  intimately  adherent  in  great  part  to  the  skin, 
but  has  very  little  attachment  to  the  skeleton.  It  does  not  cover  the  entire  body, 
and  may  be  conveniently  divided  into  facial,  cervical,  thoracic,  and  abdominal 
portions,  each  of  which  will  be  described  with  the  muscles  of  the  corresponding 
region. 

The  Fasgue  and  Muscles  of  the  head 

• 

The  muscles  of  the  head  may  be  divided  into  three  groups,  viz.:  (1)  Superficial 
muscles,  including  the  panniculus  and  those  of  the  lips,  cheeks,  nostrils,  eyelids, 
and  external  ear;  (2)  the  orbital  muscles;  (3)  the  muscles  of  mastication. 

The  superficial  fascia  forms  an  almost  continuous  layer,  but  is  very  scanty 
around  the  natural  orifices.  It  contains  a  number  of  the  thin  superficial  muscles, 
so  that  care  must  be  exercised  in  removing  the  skin.  Over  the  frontal  and  nasal 
bones  the  fascia  blends  with  the  periosteum. 

The  deep  fascia  is  of  special  interest  in  three  regions.  The  temporal  fascia 
covers  the  temporalis  muscle,  and  is  attached  to  the  parietal  and  frontal  crests 
internally,  and  to  the  zygomatic  arch  externally.  The  buccal  fascia  covers  the 
buccinator  muscle  and  the  free  part  of  the  outer  surface  of  the  ramus  of  the  jaw. 
Superiorly  it  is  attached  to  the  facial  crest,  and  posteriorly  it  forms  a  band  (Liga- 
mentimi  pterygomandibulare)  which  stretches  from  the  hamulus  of  the  pterygoid 
bone  to  the  mandible  behind  the  last  molar  tooth.  It  is  directly  continuous  with 
the  pharyngeal  fascia,  which  is  attached  to  the  great  and  thyroid  comua  of  the 
hyoid  bone,  covers  the  lateral  walls  of  the  pharynx,  and  blends  dorsally  with  the 
median  raph6  of  the  constrictor  muscles  of  the  latter. 


SUPERFICIAL  MUSCLES 

1.  Panniculus  camosus. — The  facial  panniculus  (M.  cutaneus  faciei)  consists 
of  a  thin  and  usually  incomplete  muscular  stratum,  which  covers  the  submaxillary 
space  and  the  masseter  muscle.  A  branch  from  it  passes  forward  to  the  angle  of 
the  mouth  and  blends  with  the  orbicularis  oris;  this  part  (M.  cutaneus  labiorum) 
retracts  the  angle  of  the  mouth.  (A  number  of  the  superficial  muscles  of  the  face 
may  be  considered  modified  parts  of  the  panniculus,  e.  g.,  the  corrugator  supercilii, 
malaris,  zygomaticus,  etc.) 


mUviVk 
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1.  Orbicularis  oris. — This  is  the  sphincter  muscle  of  the  mouth;  it  is  con- 
tinuous with  the  other  muscles  which  converge  to  the  lips.  It  lies  between  the 
skin  and  the  mucous  membrane  of  the  lips,  and  is  intimately  adherent  to  the 
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former.     Most  of  the  fibers  run  parallel  to  the  free  edges  of  the  lips  and  have  no 
direct  attachment  to  the  skeleton. 

Action. — It  closes  the  lips. 

Blood-supply. — Palato-labial,  facial,  and  mental  arteries. 

Nerve-supply. — Facial  nerve. 

2,  Levator  nasolabialis  (Levator  labii  superioris  alseque  nasi). — This   thin 
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muscle  lies  directly  under  the  skin,  and  chiefly  on  the  lateral  surface  of  the  nasal 
region. 

Origin. — The  frontal  and  nasal  bones. 

Insertion. — (1)  The  upper  lip  and  the  outer  wing  of  the  nostril;  (2)  the  com- 
missure of  the  lips. 

Action. — (1)  To  elevate  the  upper  lip  and  the  commissure;  (2)  to  dilate  the 
nostril. 
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Structure. — The  muscle  arises  by  a  thin  aponeurosis.     The  belly  is  also  thin, 
and  divides  into  two  branches,  between  which  the  lateral  dilator  of  the  nostril 
passes.     The  dorsal  branch  reaches  the  nostril  and  upper  lip,  blending  with  the 
lateral  dilator;  the  ventral  one  is  much 
smaller,  and  blends  at  the  labial  com- 
missure with  the  orbicularis  and  buc- 
cinator. 

Relations. — Superficially,  the  skin, 
fascia,  and  lateral  dilator  (in  part); 
deeply,  the  levator  labii  superioris  pro-  * 
prius,  lateral  dilator  (in  part),  buccin- 
ator, branches  of  the  facial  vessels  and 
nerve,  and  the  infraorbital  artery  and 
nerve. 

Blood-supply. — Facial  and  palato- 
labial  arteries. 

Nerve-supply. — Facial  nerve. 

3.  Levator  labii  superioris  pro- 
prius. — This  lies  on  the  dorso-lateral 
aspect  of  the  face,  partly  covered  by 
the  preceding  muscle. 

Origin. — ^The  lacrimal,  malar,  and 
maxillary  bones  at  their  junction. 

Insertion.^T]xe  upper  lip,  by  a 
common  tendon,  with  its  fellow. 

Adion. — Acting  with  its  fellow,  to 
elevate  the  upper  lip.  This  action,  if 
carried  to  the  fullest  extent,  results  in 
eversion.  In  unilateral  action  the  lip 
is  drawn  upward  and  to  the  side  of  the 
muscle  acting. 

Structure. — The  muscle  has  a 
short,  thin  tendon  of  origin.  The 
belly  is  at  first  flattened,  but  be- 
comes narrower  and  thicker,  then 
tapers  over  the  false  nostril,  to  termin- 
ate in  a  tendon.  The  tendons  of  the 
two  muscles  unite  over  the  alar  car- 
tilages of  the  nostrils,  forming  an  ex- 
pan^on  which  spreads  out  in  the  sub- 
stance of  the  upper  lip. 

ffelo/iofw,— Superficially,  the  skin, 
the  levator  nasolabialis,  and  the  angu- 
lar vessels  of  the  eye;  deeply,  the 
superior  and  transverse  dilators  of 
the  nostril  and  the  infraorbital  artery 
and  nerve. 

Bloodrsupply. — Facial  artery.  Kflii.ti«t.) 

Nerve-supply. — Facial  nerve. 

4.  Zygomaticus. — This  very  thin  muscle  lies  immediately  under  the  skin  of 
the  cheek. 

Origin, — The  fascia  covering  the  masseter  muscle  below  the  facial  crest. 
Insertion, — The  commissure  of  the  hps,  blending  with  the  buccinator. 
Action. — To  retract  and  raise  the  angle  of  the  mouth. 
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Structure. — Fleshy,  with  a  thin  aponeurotic  origin. 
RekUions. — Superficially,  the  skin;  deeply,  the  buccinator. 
Blood-supply. — Facial  artery. 
Nerve-supply. — Facial  nerve. 

5.  Incisivus  superior  (Depressor  labii  superioris). — This  lies  under  the 
mucous  membrane  of  the  upper  lip. 

Origin. — The  alveolar  border  of  the  premaxilla  from  the  second  incisor  to  the 
first  cheek  tooth. 

Insertion. — The  upper  Up. 
Action. — ^To  depress  the  upper  lip. 

6.  Incisivus  inferior. — This  is  arranged  in  the  lower  lip  like  the  preceding 
muscle  in  the  upper  one. 

Origin. — ^The  alveolar  border  of  the  mandible  from  the  second  incisor  to  a 
point  near  the  first  cheek  tooth. 

Insertion. — ^The  skin  of  the  lower  lip  and  the  prominence  of  the  chin. 
Adion. — To  raise  the  lower  lip. 

7.  Mentalis  (Levator  menti). — This  is  situated  in  the  prominence  of  the  chin. 
Its  fibers  arise  from  each  side  of  the  body  of  the  mandible  and  are  inserted  into  the 
skin  of  the  chin.  It  is  mingled  with  fat  and  strands  of  connective  tissue,  in  which 
the  roots  of  the  tactile  hairs  are  embedded.  It  raises  and  corrugates  the  skin  to 
which  it  is  attached. 

8.  Depressor  labii  inferioris. — This  muscle  lies  on  the  outer  surface  of  the 
ramus  of  the  mandible,  along  the  ventral  border  of  the  buccinator. 

Origin. — The  alveolar  border  of  the  mandible  near  the  coronoid  process  and 
the  maxillary  tuberosity,  in  common  with  the  buccinator. 

Insertion. — The  lower  Up. 

Action. — ^To  depress  and  retract  the  lower  lip. 

Structure. — ^The  tendon  of  origin  and  the  belly  are  fused  with  the  buccinator 
as  far  forward  as  the  first  cheek  tooth.  From  this  point  forward  the  belly  is  dis- 
tinct and  rounded,  terminating  in  a  tendon  which  spreads  out  in  the  lower  Up, 
blending  with  the  orbicularis  and  the  muscle  of  the  opposite  side. 

Relations. — Superficially,  the  skin,  masseter,  facial  vessels,  and  parotid  duct; 
deeply,  the  mandible  and  inferior  labial  artery. 

Blood-supply. — Facial  artery. 

Nerve-supply. — Facial  nerve. 

9.  Buccinator. — This  muscle  lies  in  the  lateral  wall  of  the  mouth,  extending 
from  the  angle  of  the  mouth  to  the  maxillary  tuberosity. 

Origin. — The  external  surface  of  the  maxilla  above  the  interdental  space  and 
the  molar  teeth;  the  alveolar  border  of  the  mandible  at  the  interdental  space  and 
also  posteriorly  where  it  turns  upward  to  the  coronoid  process;  the  pterygo-mandib- 
ular  ligament. 

Insertion. — The  angle  of  the  mouth,  blending  with  the  orbicularis  oris. 

Action. — To  flatten  the  cheeks,  thus  pressing  the  food  between  the  t>eeth; 
also  to  retract  the  angle  of  the  mouth. 

Structure. — Two  layers  may  be  recognized.  The  superficial  layer  (Pars  buc- 
calis)  extends  from  the  angle  of  the  mouth  to  the  masseter.  It  is  incompletely 
pennate,  having  a  longitudinal  raph^  on  which  most  of  the  muscle-fibers  converge. 
The  upper  fibers  are  directed  chiefly  downward  and  backward,  the  lower  ones  up- 
ward and  backward.  The  deep  layer  (Pars  molaris)  consists  mainly  of  longitudinal 
fibers.  It  blends  in  part  with  the  superficial  layer  of  the  orbicularis;  it  has  a 
small  tendinous  attachment  to  the  coronoid  process  behind,  and  is  united  below 
with  the  depressor  labii  inferioris. 

Relations. — Superficially,  the  skin  and  fascia,  the  zygomaticus,  levator  naso- 
labialis,  lateral  dilator  of  the  nostril,  the  superior  buccal  glands,  the  parotid  duct, 
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the  facial  vessels,  and  branches  of  the  facial  nerve;  deeply,  the  mucous  membrane 
of  the  mouth  and  the  inferior  buccal  glands. 

Blood-supply. — Facial  and  buccinator  arteries. 

Nerve-supply. — Facial  nerve. 


MUSCLES  OF  THE  NOSTRILS 

1.  Levator  nasolablalis. — This  has  been  described  (p.  214). 

2,  Dilatator  naris  lateralis  (M.  caninus). — This  thin,  triangular  muscle  lies 
on  the  lateral  nasal  region,  and  passes  between  the  two  branches  of  the  levator 
nasolablalis. 

Oriffin.— The  maxilla,  close  to  the  anterior  extremity  of  the  facial  crest. 
Insertion. — The  outer  wing  of  the  nostril. 
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Action. — To  dilate  the  nostril. 

Structure. — The  muscle  has  a  flat  tendon  of  origin,  passes  between  the  two 
branches  of  the  levator  nasulabialis,  and  spreads  out  in  the  external  wing  of  the 
nostril.     The  lower  fibers  blend  with  the  orbicularis  oris. 

Relations. — Superficially,  the  skin,  fascia,  and  the  labial  branch  of  the  levator 
nasolablalis;  deeply,  the  maxilla  and  the  nasal  branch  of  the  levator  nasolablalis. 

Blood-supply. — Facial  artery. 

Nerve-supply. — Facial  ner\'e. 

3.  Dilatator  naris  transversus  (M.  transversus  nasi). — This  is  an  unpaired, 
quadrilateral  muscle,  which  hes  between  the  nostrils.     It  consists  of  two  layers. 

Attachments. — Superficial  layer,  the  superficial  faces  of  the  laminse  of  the  alar 
cartilages;  ileep  layer,  the  convex  edges  of  the  comua  of  the  same. 

Action. — To  dilate  the  nostrils. 
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Structure, — It  is  composed  of  transverse  fleshy  fibers,  which  blend  below  with 
the  orbicularis. 

Relaiions, — Superficially,  the  skin,  fascia,  and  tendinous  expansion  of  the 
levator  labii  superioris  proprius;  deeply,  the  alar  cartilages,  the  extremity  of  the 
septum  nasi,  and  the  palato-labial  artery. 

Blood-supply, — Palato-labial  artery. 

Nerve-supply. — Facial  nerve. 

4.  Dilatator  naris  superior  (Pars  dorsalis  m.  lateralis  nasi). — This  very  thin 
muscle  occupies  the  angle  between  the  nasal  process  of  the  premaxilla  and  the 
nasal  bone. 

Origin. — The  lateral  border  of  the  nasal  bone. 

Insertion. — The  inner  wall  of  the  false  nostril  and  the  parietal  lamina  of  the 
septal  cartilage. 

Action. — ^To  dilate  the  vestibule  of  the  nasal  cavity. 

Structure. — Fleshy. 

Relaiions. — Superficially,  the  skin,  fascia,  and  levator  labii  superioris  proprius; 
deeply,  the  parietal  cartilage  and  false  nostril. 

Blood-supply. — Facial  artery. 

Nerve-supply. — Facial  nerve. 

5.  Dilatator  naris  inferior  (Pars  ven trails  m.  lateralis  nasi). — This  is  a  similar 
but  thicker  muscle,  which  lies  on  the  nasal  process  of  the  premaxilla. 

Origin. — The  maxilla  and  the  nasal  process  of  the  premaxilla. 

Insertion. — The  cartilaginous  prolongations  of  the  turbinal  bones  and  the 
inner  wall  of  the  false  nostril. 

Action. — To  rotate  the  turbinal  outward  and  dilate  the  nostril  and  the  vestibule 
of  the  nasal  cavity. 

Structure. — Fleshy.  A  division  into  two  or  more  parts  may  be  recognized. 
A  small  part  posteriorly  is  inserted  into  the  cartilage  of  the  dorsal  turbinal  bone, 
while  the  bulk  of  the  muscle  is  inserted  into  the  cartilage  of  the  ventral  turbinal 
bone.  A  few  fibers  also  pass  between  the  comu  of  the  alar  cartilage  and  the  outer 
wing  of  the  nostril. 

Relaiions. — Superficially,  the  levator  labii  superioris  proprius,  the  levator 
nasolabialis,  and  the  lateral  nasal  artery;  deeply,  the  maxilla,  the  premaxilla,  and 
the  anterior  nasal  branch  of  the  infraorbital  nerve. 

Blood-supply. — Facial  artery. 

Nerve-supply. — Facial  nerve. 


MUSCLES  OF  THE  EYELIDS 

1.  Orbicularis  oculi. — This  is  a  flat,  elliptical,  sphincter  muscle,  situated  in  and 
around  the  eyelids,  the  portion  in  the  upper  lid  being  much  broader  than  that  in 
the  lower.  The  chief  attachment  is  to  the  skin  of  the  lids,  but  some  bundles  are 
attached  to  the  palpebral  ligament  at  the  inner  canthus  and  to  the  lacrimal  bone. 
Its  action  is  to  close  the  lids. 

2.  Corrugator  supercilii. — This  is  a  very  thin,  small  muscle,  which  arises  over 
the  root  of  the  supraorbital  process  and  spreads  out  in  the  upper  eyelid,  blending 
with  the  orbicularis.  Its  action  is  to  assist  in  raising  the  upper  lid  or,  especially 
in  pathological  conditions,  to  wrinkle  the  skin. 

3.  Malaris. — This  is  a  very  thin  muscle,  which  varies  much  in  different  sub- 
jects. It  extends  from  the  fascia  in  front  of  the  orbit  to  the  lower  lid.  Its  action 
is  to  depress  the  lower  lid. 

The  foregoing  muscles  receive  their  blood-supply  from  the  facial,  transverse 
facial,  supraorbital,  and  infraorbital  arteries;  the  nerve-supply  is  derived  from  the 
facial  nerve. 
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4.  Levator  palpebral  superioris. — This  slender,  flat  muscle  is  almost  entirely 
within  the  orbital  cavity.  It  arises  on  the  pterygoid  crest,  passes  forward  above  the 
rectus  oculi  superior  and  below  the  lacrimal  gland,  and  terminates  in  a  thin  tendon 
in  the  upper  lid. 

Action. — To  elevate  the  upper  lid. 

Blood-Supply. — Ophthalmic  artery. 

Nerve-supply. — Oculomotor  nerve. 


MUSCLES  OF  MASTICATION 

The  muscles  of  this  group  are  six  in  number  in  the  horse.  They  arise  chiefly 
from  the  upper  jaw  and  the  base  of  the  cranium,  and  are  all  inserted  into  the  man- 
dible. 

1.  Masseter. — ^This  muscle  extends  from  the  zygomatic  arch  and  facial  crest 
over  the  broad  part  of  the  mandibular  ramus.     It  is  semi-elliptical  in  outline. 

Origin. — ^By  a  strong  tendon  from  the  zygomatic  arch  and  the  facial  crest. 

Insertion. — The  outer  surface  of  the  broad  part  of  the  ramus  of  the  mandible. 

Action. — Its  action  is  to  bring  the  jaws  together.  Acting  singly,  it  also  carries 
the  lower  jaw  toward  the  side  of  the  contracting  muscle. 

Structure. — The  superficial  face  of  the  muscle  in  its  upper  part  is  covered  by  a 
strong,  glistening  aponeurosis,  and  several  tendinous  intersections  partially  divide 
the  muscle  into  layers.  The  fibers  of  the  superficial  layer  take  origin  from  the 
malar  and  maxilla  only,  and  diverge  somewhat  to  their  insertion  close  to  the  thick 
ventral  border  of  the  lower  jaw.  The  fibers  of  the  deep  layer  arise  from  the  entire 
area  of  origin,  and  pass  straight  to  the  border  of  the  mandible;  it  will  be  noted  that 
a  small  part,  near  the  temporo-maxillary  joint,  is  not  covered  by  the  superficial  layer. 
The  two  layers  are  separable  only  above  and  behind;  elsewhere  they  are  fused. 

Relations. — Superficially,  the  skin  and  panniculus,  the  parotid  gland,  the 
transverse  facial  and  masseteric  vessels,  and  the  facial  nerve;  deeply,  the  ramus  of 
the  mandible,  the  buccinator,  depressor  labii  inferioris,  and  mylo-hyoideus  muscles, 
the  superior  buccal  glands,  the  buccinator  nerve,  and  two  large  varicose  veins  which 
join  the  facial  vein  at  the  anterior  edge  of  the  muscle.  The  facial  vessels  and  parotid 
duct  run  along  the  anterior  edge  of  the  muscle;  the  duct,  however,  bends  forward 
about  the  middle  of  the  border  and  leaves  the  muscle. 

Blood-supply. — Transverse  facial  and  masseteric  arteries. 

Nerve-supply. — Mandibular  nerve. 

2.  Temporalis. — This  muscle  occupies  the  temporal  fossa. 

Origin. — ^The  rough  part  of  the  temporal  fossa  and  the  crests  which  surround  it. 

Insertion. — The  coronoid  process  of  the  mandible,  which  it  envelops. 

Action. — Chiefly  to  raise  the  lower  jaw,  acting  with  the  masseter  and  internal 
pterygoid  muscles. 

Structure. — ^The  surface  of  the  muscle  is  covered  with  a  glistening  aponeurosis, 
and  strong  tendinous  intersections  are  found  in  its  substance.  The  inner  edge  of 
the  muscle  is  quite  thin,  but  as  the  fibers  converge  toward  the  much  smaller  area 
of  insertion,  the  muscle  becomes  nearly  an  inch  thick.  It  fuses  somewhat  with  the 
masseter. 

Relations. — Superficially,  the  scutiform  cartilage  and  anterior  muscles  of  the 
external  ear  and  the  orbital  fat ;  deeply,  the  temporal  fossa  and  the  deep  temporal 
vessels  and  nerves. 

Blood-supply. — Superficial  and  deep  temporal,  and  mastoid  arteries. 

Nerve-supply. — Mandibular  nerve. 

3.  Pterygoideus  intemus  (s.  medialis). — This  muscle  occupies  a  position  on 
the  inner  surface  of  the  ramus  of  the  mandible  similar  to  that  of  the  masseter  on  the 
outside. 
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latter  actios  is  due  to  the  fact  that  the  origin  is  nearer  to  the  median  plane  than  the 
insertion. 

Structure. — The  muscle  ia  almost  entirely  fleshy,  and  the  fibers  are  almost 
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longitudinal  in  direction.     Some  of  them  are  inserted  into  the  edge  of  the  inter- 
articular  meniscus. 

Reiaiiona.^ Externally,  the  temporo-maxillarj'  articulation  and  the  temporalis 
muscle;  internally,  the  internal  pterjgoid  and  tensor  palati  muscles.     The  internal 
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maxillary  artery  crosses  the  lower  face  of  the  muscle  and  dips  in  between  it  and  the 
tensor  palati.  The  mandibular  nerve  lies  on  the  ventral  surface,  and  the  buccinator 
nerve  perforates  the  origin  of  the  muscle. 

Blood-supply. — Internal  maxillary  and  inferior  alveolar  arteries. 

Nerve-supply, — Mandibular  nerve. 

5.  Stylo-maxillaris  (s.-mandibularis)  (M.  jugulomandibularis). — This  is  a  short 
muscle  extending  from  the  paramastoid  or  styloid  process  of  the  occipital  bone  to 
the  posterior  border  of  the  lower  jaw;  it  is  covered  by  the  parotid  gland. 

Origin. — ^The  paramastoid  or  styloid  process  of  the  occipital  bone,  in  common 
with  the  posterior  belly  of  the  digastricus. 

Insertion. — ^The  posterior  border  of  the  ramus  of  the  mandible. 

Action. — ^To  depress  the  lower  jaw  and  open  the  mouth. 

Structure. — ^The  muscle  contains  a  good  deal  of  tendinous  tissue.  It  blends 
with  the  posterior  belly  of  the  digastricus. 

Relations. — Superficially,  the  parotid  gland,  the  tendon  of  the  stemo-cephalicus, 
and  the  fibrous  e}g)ansion  which  connects  it  with  the  tendon  of  the  mastoido- 
humeralis;  deeply,  the  guttural  pouch,  the  external  carotid  artery,  the  ninth  and 
twelfth  nerves,  the  pharynx,  and  the  submaxillary  gland. 

Blood-supply. — External  carotid  artery. 

Nerve-supply. — Facial  nerve. 

6.  Digastricus. — ^This  muscle  is  composed  of  two  fusiform,  flattened  bellies, 
imited  by  a  round  tendon. 

Origin. — The  paramastoid  or  styloid  process  of  the  occipital  bone,  in  common 
with  the  preceding  muscle. 

Insertion. — The  inner  surface  of  the  lower  border  of  the  mandible  behind  the 
symphysis. 

Action. — It  assists  in  depressing  the  lower  jaw  and  opening  the  mouth.  If  the 
mandible  be  fixed  and  both  bellies  contract,  the  hyoid  bone  and  the  base  of  the 
tongue  are  raised,  as  in  the  first  phase  of  deglutition. 

Structure. — The  posterior  belly  has  the  appearance  of  a  branch  detached  from 
the  inner  surface  of  the  stylo-maxillaris.  It  passes  downward  and  forward,  and  is 
succeeded  by  a  small  rounded  tendon.  The  latter  perforates  the  tendon  of  in- 
sertion of  the  stylo-hyoideus,  and  is  provided  with  a  synovial  sheath*  The  anterior 
belly  is  larger  and  terminates  by  thin  tendinous  bimdJes. 

Relations. — The  posterior  belly  has  practically  the  same  relations  as  the  stylo- 
maxillaris.  The  intermediate  tendon  is  in  contact  externally  with  the  internal 
pterygoid  muscle,  the  submaxillary  gland  and  duct,  and  the  external  maxillary 
artery.  The  anterior  belly  lies  in  the  submaxillary  space  between  the  ramus  of  the 
jaw  and  the  mylo-hyoideus  muscle;  the  sublingual  vessels  run  along  its  upper  border. 

Blood-supply. — External  carotid  and  sublingual  arteries. 

Nerve-supply. — Facial  and  mandibular  nerves. 


THE  HYOID  MUSCLES 

This  group  consists  of  eight  muscles,  one  of  which,  the  hyoideus  transversus, 
is  unpaired. 

1.  Mylo-hyoideus. — This  muscle,  together  with  its  fellow,  forms  a  sort  of 
sling  between  the  two  rami  of  the  lower  jaw,  in  which  the  tongue  is  supported. 

Origin. — The  inner  surface  of  the  alveolar  border  of  the  mandible. 

Insertion. — (1)  A  median  fibrous  raph6  extending  from  the  s>'mphysis  to  the 
hyoid  bone;  (2)  the  lingual  process  and  body  of  the  hyoid  bone. 

Action. — It  raises  the  floor  of  the  mouth,  the  tongue,  and  the  hyoid  bone. 

Structure. — Each  muscle  consists  of  a  thin  curved  sheet,  the  fibers  passing 
downward  from  their  origin  and  then  curving  toward  the  median  raph^.     It  is 
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chiefly  fleshy,  and  is  thickest  behind.  The  anterior  superficial  part  of  the  muscle 
is  termed  the  mylo-glossus. 

Relations. — On  the  superficial  surface  of  the  muscles  are  the  ramus,  the  in- 
ternal pterygoid  and  digastricus  muscles,  and  the  submaxillary  lymph-glands.  The 
deep  surface  is  in  contact  with  the  mucous  membrane  of  the  mouth,  the  stylo- 
glossus, hyo-glossus,  and  genio-hyoideus  muscles,  the  sublingual  gland  and  vessels, 
the  submaxillary  duct,  and  the  lingual  and  hypo-glossal  nerves. 

Blood-supply. — Sublingual  artery. 

Nerve-supply. — Mylo-hyoid  branch  of  the  mandibular  nerve. 

2.  Stylo-hyoideus. — ^This  is  a  slender,  fusiform  muscle,  having  a  direction 
nearly  parallel  to  that  of  the  great  comu  of  the  hyoid  bone  (Fig.  436). 

Origin. — ^The  heel-like  prominence  on  the  proximal  extremity  of  the  great 
comu  of  the  hyoid  bone. 

Insertion. — The  anterior  part  of  the  thyroid  comu  of  the  hyoid  bone. 

Action. — It  draws  the  base  of  the  tongue  and  the  larynx  upward  and  backward. 

Structure. — It  arises  by  a  thin,  short  tendon,  and  has  a  fusiform  belly.  The 
tendon  of  insertion  is  perforated  for  the  passage  of  the  intermediate  tendon  of  the 
digastricus,  and  at  this  point  there  is  a  small  synovial  sheath. 

Relations. — Superficially,  the  internal  pterygoid  muscle  and  the  parotid  gland; 
deeply,  the  guttural  pouch,  the  pharynx,  the  external  carotid  and  maxillary  arteries, 
and  the  hypoglossal  nerve. 

Blood-supply. — External  carotid  artery. 

Nerve-supply. — Facial  nerve  (stylo-hyoid  branch). 

3.  Occipito-hyoideus  (M.  jugulo-hyoideus ;  occipito-styloideus). — This  is  a 
small  triangular  muscle,  which  lies  in  the  space  between  the  paramastoid  process 
and  the  great  comu  of  the  hyoid  bone. 

Origin. — The  paramastoid  (styloid)  process  of  the  occipital  bone. 

Insertion. — The  proximal  extremity  and  ventral  edge  of  the  great  comu  of 
the  hyoid  bone. 

Action. — It  carries  the  distal  extremity  of  the  great  comu  backward  and  up- 
ward. Acting  with  the  genio-hyoideus  and  digastricus,  it  raises  the  hyoid  bone 
and  the  larynx. 

Structure. — The  muscle  is  somewhat  triangular,  its  fibers  being  longer  as  the 
ventral  border  is  approached.     It  blends  with  the  posterior  belly  of  the  digastricus. 

Relations. — Superficially,  the  parotid  gland;  deeply,  the  guttural  pouch. 

Blood-supply. — Occipital  artery. 

Nerve-supply. — Facial  nerve. 

4.  Genio-hyoideus. — This  is  a  long,  spindle-shaped  muscle,  which  lies  imder 
the  tongue  in  contact  with  its  fellow  of  the  opposite  side  (Fig.  243). 

Origin. — The  angle  of  union  of  the  rami  of  the  mandible. 

Insertion. — The  extremity  of  the  lingual  process  of  the  hyoid  bone. 

Action. — It  draws  the  hyoid  bone  and  tongue  forward. 

Structure. — The  muscle  arises  by  a  short  tendon,  which  is  succeeded  by  the 
belly,  composed  of  long  bundles  of  parallel  fibers. 

Relations. — Below,  the  mylo-hyoideus;  above,  the  hyo-glossus,  stylo-glossus, 
genio-glossus,  the  sublingual  gland,  submaxillary  duct,  and  the  lingual  nerve. 

Blood-supply. — Sublingual  artery. 

Nerve-supply. — Hypoglossal  nerve. 

5.  Kerato-hyoideus. — This  small  triangular  muscle  lies  in  the  space  between 
the  thyroid  and  small  comu,  under  cover  of  the  hyo-glossus  (Fig.  243). 

Origin. — The  posterior  edge  of  the  small  comu  and  the  adjacent  part  of  the 
ventral  border  of  the  great  comu. 

Insertion. — The  dorsal  edge  of  the  thyroid  comu. 
Action. — It  raises  the  thyroid  comu  and  the  larynx. 
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Relations. — The  muscle  is  crossed  outwardly  by  the  lingual  arterj'. 
Blood-supply, — Lingual  artery. 
Nerve-supply. — Glosso-pharyngeal  nerve. 

6.  Hyoideus  Transversus. — This  is  a  thin,  unpaired  muscle,  which  extends 
transversely  between  the  two  small  comua  of  the  hyoid  bone. 

Attachments. — The  small  comua  close  to  the  junction  with  the  great  comua. 
Action, — When  relaxed,  its  upper  surface  is  concave;    when  it  contracts,  it 
elevates  the  root  of  the  tongue. 

Structure, — Fleshy,  composed  of  parallel  transverse  bundles. 
Blood-supply, — Lingual  artery. 
Nerve-supply, — Glosso-pharyngeal  nerve. 

7.  Stemo-th3rro-hyoideus,  and 

8.  Omo-hyoideus. — These  are  described  \\ath  the  muscles  on  the  ventral 
surface  of  the  neck. 


The  Fascle  and  Huscles  of  the  Neck 

It  is  convenient  to  divide  the  muscles  of  the  neck  into  ventral  and  lateral 
groups,  the  two  lateral  groups  being  separated  from  each  other  by  the  ligamentum 
nuchae. 

THE  FASOUE  OF  THE  NECK 

The  superficial  fascia  is  in  part  two-layered,  and  contains  the  cervical  portion 
of  the  panniculus.  The  fascise  of  the  right  and  left  sides  are  attached  along  the 
dorsal  line  of  the  neck  to  the  ligamentum  nuchae,  while  along  the  ventral  line  they 
meet  in  a  fibrous  raph6.  A  deep  layer  is  detached  which  passes  underneath  the 
panniculus,  bridges  over  the  jugular  furrow,  and  crosses  over  the  deep  face  of  the 
mastoido-humeralis  and  omo-hyoideus  to  join  the  superficial  layer.  It  again  sepa- 
rates to  pass  under  the  cervical  trapezius,  and  become  attached  to  the  ligamentum 
nuchse.  Along  the  ventral  line  a  septum  is  detached  which  separates  the  stemo- 
cephalici.  Two  other  layers  in  front  of  the  shoulder  inclose  the  prescapular  lymph- 
glands. 

The  deep  fascia  also  forms  two  layers.  The  superficial  layer  is  attached  to 
the  wing  of  the  atlas  and  the  lower  edge  of  the  trachelo-mastoideus  and  scalenus. 
Passing  downward,  it  incloses  the  trachea,  and,  together  with  the  deep  layer, 
furnishes  sheaths  for  the  vagus  and  sympathetic  nerves  and  the  carotid  arter>'. 
Passing  upward  it  detaches  septa  between  the  extensor  muscles  of  the  spine.  An- 
teriorly it  covers  the  thyroid  gland,  the  guttural  pouch,  the  adjacent  vesseb  and 
nerves  and  the  larynx,  and  is  attached  to  the  mastoid  process  of  the  temporal  bone 
and  the  thyroid  comu  of  the  hyoid  bone.  Posteriorly,  it  is  attached  to  the  first 
rib  and  the  cariniform  cartilage  of  the  sternum.  The  deep  layer  (prevertebral 
fascia)  covers  the  ventral  surface  of  the  longus  colli,  and  incloses  the  trachea  and 
CEsophagus.  Anteriorly,  it  forms,  with  the  corresponding  layer  of  the  opposite 
side,  a  septum  between  the  guttural  pouches;  posteriorly,  it  becomes  continuous 
with  the  endothoracic  fascia.  A  fascia  propria  forms  a  tubular  sheath  around  the 
trachea,  inclosing  also  the  recurrent  nerves. 


VENTRAL  MUSCLES 

This  group  consists  of  eleven  pairs  of  muscles  which  lie  almost  entirely 
ventral  to  the  vertcbrse. 

1.  Panniculus  camosus. — The  cervical  panniculus  (platysma  myoides  of 
man)  has  a  fleshy  origin  on  the  cariniform  cartilage  (manubrium)  of  the  sternum. 
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It  passes  forward,  outward,  and  upward,  crossing  over  the  atemo-cephalicua  and 
juf^ar  furrow  obliquely.  On  reaching  the  surface  of  the  mastoido-humeralis 
it  adheres  closely  to  this  muscle,  and  soon  thins  out,  to  be  continued  over  the 
splenius  and  trapezius  by  an  aponeurosis  which  is  difficult  to  remove  from  the  latter 
muscle.     Scattered  bundles  may  be  traced  on  the  ventral  surface  of  tlie  neck  to 
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the  facial  portion.     The  right  and  left  muscles  meet  at  a  ventral  median  raph6  in 
pennatc  fashion. 

2.  Mastoido-humeralis. — This  is  described  on  p.  252. 

3.  Stemo-cephalicus  (Sferno-maxillaris  s.-mandibularis).' — This  is  a  long,  nar- 

'TbLs  muxrle  is  probably  the  homolotcup  of  Ihe  tilemal  portio 
of  man.     On  account  of  the  diflcrencea  in    '    '  "      ' 

Ui  adopt  (he  name  slcrno-cophaliciu. 
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row  muscle,  extending  along  the  ventral  and  lateral  aspects  of  the  trachea  from  the 
sternum  to  the  angle  of  the  jaw.  It  forms  the  ventral  boundary  of  the  jugular  furrow. 

Origin. — The  cariniform  cartilage  of  the  sternum. 

Insertion. — The  posterior  border  of  the  lower  jaw. 

Action. — Acting  together,  to  flex  the  head  and  neck;  acting  singly,  to  incline 
the  head  and  neck  to  the  side  of  the  muscle  contracting. 

Structure. — The  two  muscles  are  fused  at  their  origin,  which  is  fleshy.  Near 
the  middle  of  the  neck  they  separate,  and,  becoming  thinner,  each  muscle  passes 
under  the  parotid  gland  and  terminates  in  a  flat  tendon. 

Relations. — Sui>erficially,  the  cervical  panniculus;  deeply,  the  stemo-thyro- 
hyoideus  and  omo-hyoideus  muscles.  The  upper  edge  of  the  muscle  is  related  to 
the  jugular  vein,  which  lies  in  the  jugular  furrow.  The  carotid  artery,  the  vagus, 
sympathetic,  and  recurrent  nerves  also  lie  along  the  upper  edge  at  the  root  of  the 
neck.  The  tendon  passes  under  the  submaxillary  vein  and  the  parotid  gland,  hav- 
ing the  submaxillary  gland  and  stylo-maxillaris  muscle  on  its  inner  side. 

Blood-supply.— Carotid  artery. 

Nerve-supply. — Ventral  branches  of  the  spinal  accessory  and  first  cervical 
nerves. 

4.  Stemo-th3rro-hyoideus  (Sterno-thyroideus  et  stemo-hyoideus). — This  is  a 
long,  slender,  digastric  muscle,  applied  to  the  ventral  surface  of  the  trachea  and 
its  fellow  of  the  opposite  side. 

Origin. — The  cariniform  cartilage  of  the  sternum. 

Insertion. — (1)  The  external  surface  of  the  thyroid  cartilage  of  the  lar>Tix; 
(2)  the  body  of  the  hyoid  bone. 

Action. — To  depress  and  retract  the  hyoid  bone,  the  base  of  the  tongue,  and 
the  laryiix,  as  in  deglutition.  It  may  also  fix  the  hyoid  bone  when  the  depressors 
of  the  tongue  are  acting,  as  in  suction. 

Structure. — The  origin  of  the  muscle  is  fleshy,  and  as  far  as  the  middle  of  the 
neck  it  blends  with  its  fellow.  The  common  l>elly  is  then  interrupted  by  a  tendon, 
or  sometimes  two  tendons,  from  which  arise  three  or  four  fleshy  bands.  The  lateral 
bands  diverge  to  reach  their  insertion  into  the  thyroid  cartilage;  while  the  inner 
bands,  closely  applied  to  each  other  and  blending  with  the  omo-hyoideus,  pass 
straight  forward  to  reach  the  ventral  surface  of  the  hyoid  bone. 

Relations.— kt  the  root  of  the  neck  the  common  belly  has  the  stemo-cephalicus 
below,  and  the  carotid  arteries  and  recurrent  nerves  above.  Further  forward  the 
trachea  becomes  the  upper  relation,  and  near  the  head  the  skin  and  fascia,  the  lower 
one. 

Blood-supply. — Carotid  artery. 

Nerve-supply.  -Ventral  branch  of  the  first  cervical  nervT. 

5.  Omo-hyoideus  (Subscapulo-hyoideus).  —  This  is  a  thin,  ribbon-like  muscle, 
almost  entirely  fleshy,  which  crosses  the  trachea  VQvy  obliquely  under  cover  of  the 
mastoido-humeralis. 

Origin. — The  subscapular  fascia  close  to  the  shoulder  joint. 
Infierdon.  -The  l)ody  of  the  hyoid  l)one,  in  common  with  the  hyoid  branch  of 
the  preceding  muscle. 

Action. — To  depn^ss  the  hyoid  bone. 

5/r?ir///rr.— The  muscle  is  composed  of  parallel  fleshy  fibers,  except  at  its  origin, 

where  it  has  a  thin  tendon. 

Relations.  In  the  first  part  of  its  course  the  nuiscle  passers  forward  between 
the  supraspinatus,  anterior  deep  pectoral,  niastoido-liumeralis  (outwardly),  and 
the  scalenus  (inwardly).  It  is  intimately  adherent  to  the  mastoido-humeralis. 
In  the  middle  of  t lie  neck  it  is  related  superficially  to  the  mastoido-humeralis. 
sterno-cephalicus,  and  the  jugular  vein;  deeply,  to  th«^  rectus  capitis  anterior  major, 
the  carotid  artery,  the  vagus,  synii)athetic,  and  recurrent  nerves,  the  trachea,  and, 
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on  the  left  side,  the  oesophagus.  In  its  anterior  part  the  muscle  blends  with  the 
hyoid  part  of  the  sterno-thyro-hyoideus,  the  two  covering  the  thyroid  portion  of  the 
latter  muscle,  the  thyroid  gland,  and  the  ventral  face  of  the  larynx. 

Blood-supply. — Carotid  and  inferior  cervical  arteries. 

Nerve-supply, — Ventral  branches  of  the  cervical  nerves. 

6.  Scalenus  (M.  scalenus  primse  costae). — This  muscle  is  deeply  situated  on 
the  side  of  the  posterior  half  of  the  neck.  It  is  composed  of  two  parts,  between 
which  the  roots  of  the  brachial  plexus  of  nerves  emerge. 

Origin, — ^The  anterior  border  and  outer  surface  of  the  first  rib. 

Insertion, — (1)  The  dorsal  (smaller)  portion  is  attached  to  the  transverse 
process  of  the  seventh  cervical  vertebra;  (2)  the  ventral  portion  is  attached  to  the 
transverse  processes  of  the  sixth,  fifth,  and  fourth  cervical  vertebrae. 

Action. — The  neck  is  flexed  or  inclined  laterally,  according  as  the  muscles  act 
t*>gether  or  singly.  If  the  neck  be  the  fixed  point,  the  muscle  may  have  a  respira- 
tory action  by  pulling  forward  or  fixing  the  first  rib. 

Structure. — ^The  dorsal  portion  is  composed  of  three  or  four  fleshy  bundles.* 
The  ventral  portion,  which  is  much  larger,  is  almost  entirely  fleshy,  and  not  so 
divided. 

Relations. — ^Superficially,  the  anterior  deep  pectoral,  mastoido-humeralis,  and 
omo-hyoideus  muscles,  the  phrenic  nerve,  and  the  other  branches  of  the  brachial 
plexus;  deeply,  the  vertebrae,  the  longus  colli  and  intertransversales  muscles,  the 
oesophagus  (on  the  left  side),  the  trachea  (on  the  right  side),  the  vertebral  vesseb, 
the  vagus,  sympathetic,  and  recurrent  nerves.  The  roots  of  the  brachial  plexus 
form  a  flat  anastomosis,  which  lies  between  the  two  portions  of  the  muscle.  The 
brachial  vesseb  cross  the  ventral  edge  close  to  the  first  rib. 

Blood-supply, — Carotid,  vertebral,  and  inferior  cervical  arteries. 

Nerve-supply, — ^Ventral  branches  of  the  cervical  nerves. 

7.  Rectus  capitis  anterior  major  (M.  longus  capitis). — This  is  the  largest 
of  the  three  special  flexors  of  the  head,  and  lies  along  the  ventro-lateral  surface 
of  the  anterior  cervical  vertebrae  and  the  base  of  the  cranium. 

Origin, — ^The  transverse  processes  of  the  fifth,  fourth,  and  third  cervical  ver- 
tebrae. 

Insertion. — The  tubercles  at  the  junction  of  the  basilar  process  of  the  occipital 
bone  with  the  body  of  the  sphenoid. 

Action, — Acting  together,  to  flex  the  head;  acting  singly,  to  incline  it  to  the 
same  side  also. 

Structure. — The  origin  of  the  muscle  is  by  fleshy  digitations.  The  belly  in- 
creases in  size  by  the  union  of  these  digitations,  reaching  its  maximum  at  the  axis. 
It  then  diminishes,  passes  toward  the  median  plane,  and  terminates  on  a  rounded 
tendon. 

Relations. — Superficially,  the  mastoido-humeralis,  omo-hyoideus,  and  rectus 
capitis  anticus  minor,  the  submaxillary  gland,  the  carotid  arterj'  (which  lies  along 
the  lower  border),  the  occipital  and  internal  carotid  arteries,  and  the  tenth,  eleventh, 
and  sympathetic  nerves;  deeply,  the  vertebrae,  the  longus  colli,  intertransv^ersales, 
and  the  small  straight  muscle.  The  terminal  part  of  the  muscle  lies  in  contact 
with  its  fellow  alx)ve  the  pharynx  and  between  the  guttural  pouches. 

Blood-supply, — Carotid,  vertebral,  and  occipital  arteries. 

Nerve-supply, — Ventral  branches  of  the  cervical  nervTS. 

8.  Rectus  capitis  anterior  minor  (M.  rectus  capitis  ventralis). — This  is  a  small 
muscle  which  lies  under  cover  of  the  preceding  one. 

Origin, — The  ventral  arch  of  the  atlas. 

*  The  upper  part  of  this  may  be  separated  from  the  scalenus  proper,  and  Ls  then  termed  the 
cervicalis  ascendens  or  ilio-costalis  cer\'icis — a  continuation  in  the  neck  of  the  transversaJis  cos- 
tarum. 
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Insertion, — The  basilar  process,  close  to  the  preceding  muscle. 

Action, — To  flex  the  occipito-atlantal  articulation. 

Structure. — Fleshy. 

Relations, — Below,  to  the  preceding  muscle;  above,  to  the  atlas,  occipito- 
atlantal  articulation,  and  the  basilar  process;  externally,  to  the  rectus  capitis 
lateralis  and  the  guttural  pouch. 

Blood-supply, — Occipital  artery. 

Nerve-supply, — Ventral  branch  of  the  first  cervical  nerve. 

9.  Rectus  capitis  lateralis. — This  is  a  still  smaller,  entirely  fleshy  muscle, 
which  lies  for  the  most  part  under  the  small  oblique  muscle. 

Origin. — ^The  atlas,  external  to  the  preceding  muscle. 
Insertion, — The  paramastoid  or  styloid  process  of  the  occipital  bone. 
Action. — ^The  same  as  the  preceding  muscle. 
Structure. — Fleshy. 

Relations. — Superficially,  the  small  oblique  muscle,  the  occipital  vessels,  and 
the  ventral  branch  of  the  first  cervical  nerve. 
Blood-supply, — Occipital  artery. 
Nerve-supply, — Ventral  branch  of  the  first  cervical  nerve. 

10.  Longus  colli. — This  muscle  covers  the  ventral  surface  of  the  vertebrae, 
from  the  sixth  thoracic  to  the  atlas,  and  is  imited  with  its  fellow.  It  consists  of 
two  portions,  thoracic  and  cervical. 

Origin, — (1)  Thoracic  ix>rtion,  the  bodies  of  the  first  six  thoracic  vertebrae; 
(2)  cervical  portion,  the  transverse  processes  of  the  cervical  vertebrae. 

Insertion, — (1)  Thoracic  portion,  the  bodies  and  transverse  processes  of  the 
last  two  cervical  vertebrae;  (2)  cervical  portion,  the  bodies  of  the  cervical  vertebrae 
and  the  tubercle  on  the  ventral  surface  of  the  atlas. 

Action. — To  flex  the  neck. 

Structure, — ^The  muscle  is  composed  of  a  succession  of  bundles.  The  largest 
of  these  constitute  the  thoracic  part  of  the  muscle,  which  has  a  strong  tendon  in- 
serted into  the  last  two  cervical  vertebrae.  A  bursa  is  interp)osed  between  the  tendon 
and  the  spine  at  the  first  costo-vertebral  articulation.  The  cer\ncal  portion  con- 
sists of  a  number  of  smaller  bundles,  each  of  which  passes  from  its  origin  on  the 
transverse  process  of  one  vertebra  forward  and  inward  to  its  insertion  into  a  vertebra 
further  forward.  The  most  anterior  bimdle  is  inserted  by  a  strong  tendon  into 
the  ventral  tubercle  of  the  atlas. 

Relations, — ^The  principal  relations  of  the  two  muscles  in  the  thorax  are: 
ventrally,  the  pleura,  and,  further  forward,  the  trachea  and  oesophagus;  dorsally, 
the  vertebrae  and  the  costo-vertebral  joints;  laterally,  the  dorsal,  sup)erior  cervical, 
and  vertebral  vessels,  the  sympathetic  nerve,  and  the  thoracic  roots  of  the  brachial 
plexus.  In  the  neck,  important  relations  are :  ventrally,  the  trachea  and  oesophagus, 
the  carotid  artery,  the  vagus,  sympathetic  and  recurrent  nerves;  dorsally,  the 
vertebrae  and,  in  the  middle  third  of  the  neck,  the  intertransversales  muscles; 
laterally,  the  scalenus,  the  rectus  capitis  anticus  major,  and  the  intertransversales 
(in  the  anterior  third).  The  terminal  part  of  the  muscle  is  separated  from  the 
trachea  by  the  oesophagus,  which  is  here  median  in  position. 

Blood-supply, — Subcostal  and  vertebral  arteries. 

Nerve-supply. — Ventral  branches  of  the  spinal  nerves. 

11.  Intertransversales  colli  (Mm.  intertransversarii  cervicis). — These  are  six 
fasciculi  which  occupy  the  spaces  between  the  lateral  aspects  of  the  vertebrae  and 
the  transverse  and  articular  processes.  There  is  thus  a  bundle  for  each  inter- 
vertebral articulation  except  the  first.  Each  bundle  consists  of  a  dorsal  and 
ventral  portion. 

Attachments. — The  dorsal  bundles  pass  from  transverse  process  to  articular 
process;  the  ventral  bundles  extend  between  adjacent  transverse  processes. 
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Action, — To  bend  the  neck  laterally. 

Structure. — They  contain  strong  tendinous  intersections. 

RelcUions. — Superficially,  the  mastoido-humeralis,  rectus  capitis  anterior  major, 
complexus,  trachelo-mastoideus,  splenius,  scalenus,  and  longissimus  muscles; 
deeply,  the  vertebrse,  the  longus  colli  muscle,  and  the  vertebral  vessels.  The 
muscles  are  perforated  by  branches  of  these  vessels  and  by  the  primary  branches  of 
the  cervical  nerves. 

Blood-supply . — Vertebral  artery. 

Nerve-supply, — The  cervical  nerves. 


LATERAL  MUSCLES 
This  group  consists  of  twelve  pairs  of  muscles  arranged  in  layers. 

First  Layer 

1.  Trapezius  cervicalis. — Described  on  p.  250. 

Second  Layer 

2.  Shomboideus  cervicalis. — Described  on  p.  251. 

3.  Serratus  magnus  (M.  serratus  cervicis). — Described  with  the  thoracic  part 
on  p.  254. 

Third  Layer 

4.  Splenius. — This  is  an  extensive,  flat,  triangular  muscle,  partly  covered  by 
the  preceding  three  muscles. 

Origin, — The  second,  third,  and  fourth  thoracic  spines  by  means  of  the  dorso- 
scapular  ligament,  and  the  funicular  ix>rtion  of  the  ligamentum  nuchae. 

Insertion, — The  occipital  crest,  the  mastoid  process,  the  wing  of  the  atlas, 
and  the  transverse  processes  of  the  third,  fourth,  and  fifth  cervical  vertebrse. 

Action, — ^Acting  together,  to  elevate  the  head  and  neck;  acting  singly,  to 
incline  the  head  and  neck  to  the  side  of  the  muscle  acting. 

Structure. — The  muscle  arises  in  the  withers  from  the  anterior  part  of  the 
dorso-scapular  ligament,  which  also  affords  attachment  to  the  rhomboideus, 
serratus  anticus,  and  complexus  muscles.  The  fibers  pass  upward  and  forward 
toward  the  head  and  the  first  cervical  vertebra.  The  insertion  on  the  occipital 
bone  and  the  mastoid  process  is  by  means  of  a  thin  aponeurosis  common  to  the 
splenius,  trachelo-mastoideus,  and  mastoido-humeralis.  The  atlantal  insertion 
is  by  a  strong,  flat  tendon,  also  in  common  with  these  muscles.  The  remaining 
insertions  are  fleshy  digitations. 

RekUions. — Superficially,  the  skin  and  fascia,  the  trapezius  rhomboideus, 
cervicalis,  serratus  magnus,  and  posterior  auricular  muscles;  deeply,  the  com- 
plexus, trachelo-mastoideus,  and  longissimus  muscles. 

Blood-supply, — Deep  cervical  and  dorsal  arteries. 

Nerve-supply, — Dorsal  branches  of  the  last  six  cervical  nerves. 

Fourth  Layer 

5.  Trachelo-mastoideus  (M.  longissimus  capitis  et  atlantis). — This  muscle 
consists  of  two  parallel,  fusiform  portions.  It  lies  between  the  deep  face  of  the 
splenius  and  the  ventral  part  of  the  complexus. 

Origin, — (1)  The  transverse  processes  of  the  first  two  thoracic  vertebrae;  (2) 
the  articular  processes  of  the  cervical  vertebrse. 

Insertion, — (1)  The  mastoid  process;   (2)  the  wing  of  the  atlas. 


FA5CL£    AND    UL'SCLES   OF  THE   HORSB 


•ii 


a  2  -  a  5 
xfsls 


"  9> 


LATERAL  MUSCLES  OF  NECK  231 

^'g  5  4:3  Action. — Acting   together,  to   extend   the  head   and  neck; 

"S  "^  1 1  «  acting  singly,  to  flex  the  head  and  neck  laterally  or  to  rotate 

J  I  "^  s  g-  the  atlas. 

'^Js'l..  Structure. — The    origin    from   the   thoracic   vertebrae  is  by 

•§  -  f-  3  i  aponeurotic  slips  which   blend  with   the   complexus.     The  suc- 

3'!l^|if  ceeding    fleshy    portion,    in    passing    along    the    neck,   receives 

*  :i  <  I  •  fasciculi   from  each  of  the  cervical   vertebrae  except  the  first 

?  i  a  A  2  two.    The  dorsal   division   of  the   muscle   is  inserted  into  the 

J  §  1 1  ^  mastoid  process  by  a  flat  tendon  which  fuses  with  that  of  the 

til -2  splenius;  the  ventral  division  is  inserted  into  the  wing  of  the 

g  *  2  o  5  atlas  by  a  ribbon-like  tendon  in  common  with  the  splenius  and 

S  ".  5  I  5*  mastoido-humeralis. 

"*'  ^  "S  ^  a  Relaiions. — Superficially,    the    splenius    muscle   and    dorsal 

•2i:r'f!|  branches  of  the   cervical    nerves;    deeply,   the  complexus,   the 

1  g  ..  i  J  spinalis  colli,  and  the  oblique  muscles  of  the  head.    The  superior 

J  g  .s  I  ®.  cervical  vessels  cross  the  deep  face  of  the  muscle  obliquely  at 

i  *  3  §  -  the  level  of  the  sixth  and  seventh  cervical  vertebrae. 

I L:  ^  '^.  i  Blood-Supply. — Vertebral  and  superior  cervical  arteries. 

Nerve-supply. — Dorsal    branches    of    the    last    six  cervical 
nerves. 

ag"|l  6.  Complexus     (M.     semispinalis     capitis).  —  This     is     a 

o  f  "^  3  ^1  large  triangular  muscle  which   lies   chiefly  on  the  ligamentum 

^  2  §  t  a  to  nuchae,   under  cover  of    the  splenius    and   trachelo-mastoideus 

o  -5  5  1 1  «-  muscles. 

d  a  -  o"  a  a  Origin. — (1)  The  second,  third,  and  fourth  thoracic  spines, 

*  I  ^-4 -a  I  ^^   common   with   the   splenius   and   serratus  anticus;   (2)   the 

J  51  2 1*0  transverse  processes  of  the  first  six  or  seven  thoracic  vertebrae; 

c  '.  i  i  ^."S  (3)  the  articular  processes  of  the  cervical  vertebrae. 

S  i  a  o  .1  g  Insertion. — ^The    posterior    surface   of    the    occipital  bone, 

3  E  "^  i  I  a.  external  to  the  funicular  portion  of  the  ligamentum  nuchae. 

T  *  I  ^  I  "3  Action. — It  is  the  chief  extensor  of  the  head  and  neck.    Act- 

»^  i  I  C  .  •  ing  singly,  the  muscle  inclines  the  head  to  the  same  side. 

^  I  .  -  -  » I  Structure. — The  origin  of  the  muscle  at  the  withers  is  apo- 

^  ^.  ^- 1 1  ^  3  neurotic.     In  the  neck  the   bundles  arising  from  the  articular 

''  1  I  «  i  '*^  processes  run  obliquely  upward   and  forward,  giving  the  lower 

•g  I  §  §  a  5  part  of  the   muscle  a  distinct   pennate  character.    The  upper 

I  -a  I  I J  I  part  of  the  belly  is  crossed  obliquely  by  four  or  five  tendinous 

c  I  *  ^  ^  **^-  intersections.     The  insertion  is  by  a  strong  tendon. 

J  I  ^.  e  1 1  Relations. — Superficially,  the  rhomboideus,  serratus  magnus, 

J**3^«*"i  splenius,   and    trachelo-mastoideus    muscles;    deeply,   the    liga- 

%  I  i  L- 1 1  mentum   nuchae,   the  multifidus   cervncis,   longissimus,  and  the 

I  g  i  I  *  I  oblique  and  posterior   straight   muscles  of  the  head,  the  deep 

^  *»  I  3     3  or  superior  cervical  vessels,  and  the  dorsal  cutaneous  branches 

£  ^  *  3  I S  ^^  the  cervical  nerves. 

^1**.  Ix^  Blood-supply. — Deep     cervical,     vertebral,     and     occipital 

^  ^  I  I  ..  ^  arteries. 

C   9    S    2 

S 1  ^  H  I  ig  Nerve-supply. — Dorsal    branches    of    the    last   six   cervical 

•  -c  2  a  .1  d  nerves. 
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.-_     -^  7.  Multifidus    cervicis    (M.   semispinalis    colli;     transverse 

I  2  o  I  2  §  spinous  muscle  of  neck). — This  muscle  lies  on  the  arches  of  the 

l<  « .s  ••'-a  last  five  cervical  vertebrae.     It  consists  of  five  or  six  segments. 
H  i  3  I  =1 1  Origin. — The  articular  processes  of  the  last  five  (or  four) 

c  €  I  i  •  cervical  and  the  first  thoracic  vertebrae. 

*"  ^    fin     » 

^  .!•  u  .3  5  Insertion. — The  spinous  processes  of  the  cervical  vertebrae. 
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Action. — Acting  together,  to  extend  the  neck;  acting  singly, 
to  flex  and  rotate  the  neck  to  the  opposite  side. 

Structure, — The  muscle  is  composed  of  two  sets  of  bundles. 
The  superficial  bundles  are  directed  obliquely  forward  and 
inward,  each  passing  from  an  articular  process  to  the  spine 
of  the  preceding  vertebra.  The  deep  bundles  are  shorter  and 
run  straight  from  an  articular  process  to  that  of  the  preceding 
vertebra. 

Relations, — Superficially,  the  complexus,  longissimus,  tra- 
chelo-mastoideus,  and  great  oblique  muscles;  deeply,  the 
spinalis  muscle,  the  ligamentum  nuchse,  and  the  arches  of  the 
vertebrae. 

Blood-supply. — Deep  cervical  and  vertebral  arteries. 

Nerve-supply. — Dorsal  branches  of  the  last  six  cervical 
nerves. 

8.  Spinalis. — Described  with  the  longissimus  on  p.  237. 

9.  Obliquus  capitis  posterior  (s.  caudalis)  (great  oblique 
muscle  of  the  head). — This  is  a  strong,  quadrilateral  muscle, 
which  covers  the  dorso-lateral  aspect  of  the  atlas  and  axis. 

Origin. — The  side  of  the  spine  and  the  posterior  articular 
process  of  the  axis. 

Insertion. — ^The  dorsal  surface  of  the  wing  of  the  atlas. 

Action. — Chiefly  to  rotate  the  atlas,  and  with  it  the  head, 
to  the  same  side;  also  to  assist  in  extending  and  fixing  the 
atlanto-axial  joint. 

Structure. — ^The  muscle  is  composed  almost  entirely  of 
parallel  fleshy  fibers  directed  obliquely  forward  and  outward. 

Relations. — Superficially,  the  skin,  the  splenius,  complexus, 
trachelo-mastoideus,  and  mastoido-humeralis  muscles;  deeply, 
the  arch  and  spine  of  the  axis,  the  wing  of  the  atlas,  the 
atlanto-axial  joint,  the  multifidus  cervicis,  the  posterior 
straight  muscles,  the  occipital  and  vertebral  vessels,  and  the 
first  and  second  cervical  nerves.  The  terminal  part  of  the 
vertebral  artery  joins  the  posterior  branch  of  the  occipital 
artery  under  cover  of  the  muscle. 

Blood-supply. — Occipital  and  vertebral  arteries. 

Nerve-supply. — Dorsal  branch  of  the  second  cervical  nerve. 

10.  Obliquus  capitis  anterior  (s.  cranialis)  (small  oblique 
muscle  of  the  head). — A  short,  thick,  quadrilateral  muscle  which 
lies  on  the  side  of  the  occipito-atlantal  articulation. 

Origin. — The  anterior  edge  of  the  wing  of  the  atlas  and  the 
fossa  atlantis. 

Insertion. — The  styloid  process  and  crest  of  the  occipital 
bone,  and  the  mastoid  process. 

Action. — Acting  together,  to  extend  the  head  on  the  atlas; 
acting  singly,  to  flex  the  head  laterally. 

Structure. — The  muscle  contains  a  good  deal  of  tendinous 
tissue.     The  direction  of  its  fibers  is  fon^'ard,  upward,  and  inward. 

Relations. — Superficially,  the  posterior  auricular  muscles, 
artery,  and  nerve,  the  aponeurosis  of  the  splenius,  trachelo- 
mastoideus  and  mastoido-humeralis,  and  the  parotid  gland; 
deeply,  the  straight  muscles,  the  complexus,  the  occipito- 
hyoideus,  the  occipito-atlantal  articulation,  branches  of  the 
occipital  artery,  and  a  branch  of  the  occipital  nerve. 


234  FASCIiG   AND    MUSCLES   OP   THE    HORSE 

Bhod-aupply. — Occipital  artery. 

Nerve-supply. — Dorsal  branch  of  the  first  cervical  nerve. 

11.  Rectus  capitis  posterior  major  (s.  dorsalis  major)  (great  posterior  straight 
muscle  of  the  head). — This  muscle  extends  from  the  axis  to  the  occipital  bone, 
in  contact  with  the  ligamentum  nuch£e. 

Origin. — The  edge  of  the  spinous  process  of  the  axis. 

/naer(i«n.— The  occipital  bone,  below  and  external  to  the  complexus  and 
ligamentum  nuchs. 

Albion. — To  extend  the  head. 

Structure. — The  muscle  is  fleshy  and  may  be  divided  into  two  parallel  portions, 
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superficial  and  deep.  The  former  blends  somewhat  with  the  terminal  part  of  the 
complexus.     The  deep  portion  may  be  termed  the  rectus  capitis  posterior  medius. 

Relations. — Superficially,  the  anterior  obHque,  splenins,  and  complexus; 
internally,  the  ligamentum  nuchae;  deeply,  the  atlas,  the  occipito-atlantal  articula- 
tion, and  the  rectus  capitis  posterior  minor.  The  dorsal  branch  of  the  first  cervical 
nerve  appears  between  this  muscle  and  the  small  oblique. 

Blood-supply. — Occipital  artery. 

Nerve-supply. — Dorsal  branch  of  the  first  cervical  nerve. 

12.  Rectus  capitis  posterior  minor  (s.  dorsalis  minor)  (t^mall  posterior  straight 
muscle  of  the  head). — This  small  muscle  lies  under  cover  of  the  preretling. 
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Origin. — The  dorsal  surface  of  the  atlas. 

Insertion. — The  occipital  bone  beneath  the  preceding  muscle. 

Action. — To  assist  the  preceding  muscle. 

Structure. — It  is  fleshy  and  varies  a  good  deal  in  volume,  being  sometimes 
small  and  diflScult  to  recognize/    On  the  other  hand,  it  is  sometimes  double. 

Relations. — Superficially,  the  preceding  muscle  and  the  small  oblique;  deeply, 
the  atlas  and  the  occipito-atlantal  articulation. 

Blood-supply. — Occipital  artery. 

Nerve-supply. — Dorsal  branch  of  the  first  cervical  nerve. 
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The  superficial  fascia  presents  no  special  features.  The  lumbo-dorsal  fascia 
(Fascia  lumbo-dorsalis)  closely  invests  the  muscles,  but  is  easily  stripped  off  the 
longissimus.  It  is  attached  medially  to  the  supraspinous  ligament  and  the  spinous 
processes  of  the  vertebrae;  laterally,  it  divides  into  two  layers.  The  superficial 
layer  is  practically  the  aponeurosis  of  the  latissimus  dorsi.  The  deep  layer  gives 
origin  to  the  serratus  anticus  and  posticus,  the  lumbar  part  of  the  obliquus  ex- 
temus  abdominis,  the  transversus  abdominis,  and  the  retractor  costse.  Its  lateral 
edge  curves  imder  the  longissimus  and  is  attached  to  the  ribs  and  lumbar  transverse 
processes.  Posteriorly,  it  is  continuous  with  the  gluteal  fascia.  At  the  withers  it 
forms  an  important  structure,  the  dorso-scapular  ligament.  This  is  a  strong 
tendinous  sheet,  attached  to  the  third,  fourth,  and  fifth  thoracic  spines.  Its  upper 
part  is  very  thick  and  gives  origin  by  its  superficial  surface  to  the  rhomboideus  dorsi, 
by  its  anterior  part  to  the  splenius.  The  lower  part  is  thin  and  elastic,  and  furnishes 
numerous  lamellse  which  intersect  the  scapular  part  of  the  serratus  and  are  at- 
tached with  it  to  the  scapula.  Three  lamellse  are  detached  from  the  deep  face  of 
the  ligament.  The  deepest  of  these  passes  between  the  longissimus  and  spinalis 
and  is  attached  to  the  transverse  processes  of  the  first  seven  thoracic  vertebrae; 
it  gives  attachment  to  the  complexus.  The  middle  one  dips  in  between  the  longis- 
simus and  transversalis  costarum.  The  superficial  one  gives  origin  to  the  serratus 
anticus.  A  strong  fascial  layer,  the  ilio-lumbar  ligament,  extends  from  the  last 
rib  to  the  external  angle  of  the  ilium. 

There  are  nine  pairs  of  muscles  in  this  region,  arranged  in  four  layers. 


First  Layer 


1.  Trapezius  thoracalis. 

2.  Latissimus  dorsL 


Second  Layer 

3.  Rhomboideus  thoracalis. 

The  foregoing  are  described  with  the  other  muscles  which  attach  the  thoracic 
limb  to  the  trunk  (p.  251). 

4.  Serratus  anticus  (M.  serratus  dorsalisinspiratorius). — This  is  a  thin  quadri- 
lateral muscle,  named  from  its  toothed  ventral  border.  It  lies  beneath  the  rhom- 
boideus, serratus  magnus,  and  latissimus  dorsi. 

Origin. — The  lumbo-dorsal  fascia  and  dorso-scapular  ligament. 

Insertion. — The  external  surfaces  of  the  fifth  to  the  eleventh  or  twelfth  ribs 
inclusive. 

Action. — To  draw  the  ribs  on  which  it  is  inserted  forward  and  outward,  thus 
assisting  in  inspiration. 

*  This  seems  due  to  pressure  produced  by  patholo^cal  changes  in  the  supra-atloid  bursa, 
which  are  frequently  extensive  in  dissecting-room  subjects. 
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Structure. — The  muscle  arises  by  means  of  a  thin  aponeurosis  which  blends 
with  the  lumbo-dorsal  fascia  and  the  aponeurosis  of  the  latissimus  dorsi.  The 
muscle-fibers  pass  downward  and  backward  to  be  attached  to  the  ribs  by  seven  or 
eight  digitations  below  the  outer  edge  of  the  transversalis  costarum. 

Relations, — Superficially,  the  rhomboideus,  serratus  magnus,  latissimus  dorsi, 
and  serratus  posticus;  deeply,  the  longissimus  dorsi,  transversalis  costarum,  ex- 
ternal intercostal  muscles,  and  the  ribs. 

Blood-supply. — Intercostal  arteries. 

Nerve-supply. — Thoracic  nerves. 

5.  Serratus  posticus  (M.  serratus  dorsalis  exspiratorius). — This  muscle  re- 
sembles the  preceding  one,  which  it  partly  covers. 

Origin. — ^The  lumbo-dorsal  fascia. 

Insertion. — ^The  outer  surfaces  of  the  last  seven  or  eight  ribs. 

Action. — ^To  draw  the  ribs  backward,  thus  assisting  in  expiration. 

Structure. — Similar  to  the  preceding  muscle.  The  fibers  are  directed  downward 
and  forward  and  terminate  in  seven  or  eight  digitations,  one  or  two  of  which  cover 
the  posterior  teeth  of  the  anticus.  The  aponeurosis  blends  with  that  of  the  latissi- 
mus dorsi. 

Relations. — Superficially,  the  latissimus  dorsi  and  external  oblique;  deeply, 
the  longissimus  dorsi,  transversalis  costarum,  external  intercostals,  serratus  anti- 
cus, and  the  ribs. 

Blood-supply. — Intercostal  and  lumbar  arteries. 

Nerve-supply. — Thoracic  nerves. 

Third  Layer 

6.  Transversalis  costarum  (M.  ilio-costalis). — This  long,  segmental  muscle 
extends,  as  its  name  indicates,  across  the  series  of  ribs,  in  contact  with  the  outer 
edge  of  the  longissimus  dorsi. 

Origin. — (1)  The  transverse  processes  of  the  second  and  third  lumbar  verte- 
brae and  the  deep  layer  of  the  lumbo-dorsal  fascia.  (2)  The  anterior  borders  and 
external  surface  of  the  last  fifteen  ribs.^ 

Insertion. — ^The  posterior  borders  of  the  ribs  and  the  transverse  processes  of 
the  last  two  or  three  cervical  vertebrae. 

Action. — Chiefly  to  depress  and  retract  the  ribs  and  so  help  in  expiration. 
Acting  together,  they  may  assist  in  extending  this  spine,  acting  singly  in  inclining 
it  laterally. 

Structure. — This  muscle  presents  a  distinct  segmental  arrangement.  It  is 
composed  of  a  series  of  bundles,  the  fibers  of  which  are  directed  forward  and  a  little 
downward  and  outward.  From  these  are  detached  two  sets  of  tendons.  The 
superficial  tendons  spring  from  the  outer  edge  of  the  muscle.  They  are  flat  and  are 
about  half  an  inch  in  width.  Each  crosses  two  or  three  intercostal  spaces, 
to  be  inserted  on  the  posterior  border  of  a  rib.  The  deep  tendons  are  detached 
from  the  dorsal  part  of  the  deep  face  of  the  muscle.  Each  passes  backward  across 
one  or  two  intercostal  spaces  to  its  origin  on  the  anterior  border  or  outer  surface 
of  a  rib.     Small  bursse  may  be  found  between  the  ribs  and  tendons. 

Relations. — Superficially,  the  dorsal  serrati  and  the  complexus;  deeply,  the  ex- 
ternal intercostals  and  the  ribs.  The  lumbar  origin  is  covered  by  the  longissimus. 
The  superior  (deep)  cervical  and  dorsal  vessels  cross  the  surface  of  the  muscle  at 
the  first  and  second  intercostal  spaces  respectively,  and  branches  of  the  intercostal 
vessels  and  nerves  emerge  between  the  transversalis  and  longissimus;  here  a  fascial 
layer  dips  in  between  the  two. 

*  The  lumbar  part  of  this  muscle  is  subject  to  variation.  It  may,  in  quite  exceptional  cases, 
extend  as  far  as  the  ilium. 
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Blood-supply. — Intercostal  arteries. 

Nerve-supply. — Dorsal  branches  of  the  thoracic  nerves. 

7.  Longissunus.' — This  is  the  largest  and  longest  muscle  in  the  body.  It 
extends  from  the  sacrum  and  ilium  to  the  neck,  filling  up  the  space  between  the 
spinous  processes  medially  and  the  lumbar  transverse  processes  and  the  upper 
ends  of  the  ribs  below;  consequently  it  has  the  form  of  a  three-sided  prism. 

Origin. — (1)  The  internal  angle,  crest,  and  adjacent  part  of  the  ventral  surface 
of  the  ilium;  (2)  the  first  three  sacral  spines;  (3)  the  lumbar  and  thoracic  spines 
and  the  supraspinous  ligament. 

Insertion. — (I)  The  lumbar  transverse  and  articular  processes;  (2)  the  thoracic 
transverse  processes;    (3)  the  spinous  and  transverse  processes  of  the  laat  four 
cervical  vertebrse;  (4)  the  outer  surfaces  of 
the  ribs,  except  the  first. 

Action. — Acting  with  its  fellow,  it  is 
the  most  powerful  extensor  of  the  back 
and  loins;  by  its  cervical  attachment  it 
assists  in  extending  the  neck.  By  its 
costal  attachment  it  may  also  assist  in 
expiration.  Acting  singly,  it  flexes  the 
spine  laterally. 

SU-udure. — This  is  quite  complex.  The 
posterior  part  of  the  muscle  is  greatly  de- 
veloped and  constitutes  the  common  mass 
of  the  loins.  This  is  covered  by  a  strong 
aponeurosis  which  blends  with  the  supra- 
spinous and  sacro-iliac  ligaments,  and  is 
attached  to  the  crest  and  inner  (sacral) 
angle  of  the  ilium  and  the  first  and  second 
sacral  spines;  it  furnishes  origin  to  the  lum- 
bar portion  of  the  middle  gluteus.     In  its 

course  further  forward   the  muscle  receives     no. isi— RiuerPoRTioHor  CROM-sF.<-nasor 
fasciculi    from    the    lumbar    and    thoracic  b*ckopHoi«e.  sectiombCltTiiiiouch 

spinee,  but  diminishes  somewhat  in  vol- 
ume. At  the  withers  it  divides  into  two 
parts.  The  dorsal  division  (spinalis  et 
semispioalis),  reinforced  by  bundles  from 
the  first  four  thoracic  spines,  passes  for- 
ward under  the  complexus  to  be  inserted 
into  the  spines  of  the  last  four  cervical 
vertebra.  The  ventral  division  passes 
forward  and  downward  underneath  the 
serratus  m^;nus  to  be  inserted  into  the 
ribs  and  the  transverse  processes  of  the 
last  four  cervical  vertebrse.  Three  seta  of  fasciculi  may  be  distinguished,  viz.:  (1) 
spinal,  which  are  superficial  and  internal;  (2)  transverse,  attached  to  the  transverse 
and  articular  processes,  which  are  internal  and  deep;  (3)  costal,  which  are  external. 

Relations. — Superficially,  the  middle  gluteus,  the  lumbo-dorsal  fascia,  the 
latissimus  dorsi,  dorsal  serrati,  serratus  magnus,  and  complexus;  deeply,  the 
multifidus,  intertransversales,  external  intercostals,  levatores  costarum,  the  liga- 
mentum  nuchie,  and  its  fellow  of  the  opposite  side  (in  the  neck). 

Blood-supply. — Dorsal,  superior  cervical,  intercostal,  and  lumbar  arteries. 

Nerve-supply. — Dorsal  branches  of  the  thoracic  and  lumbar  nerves. 
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8.  Multifidus  dorsi  (semispinalis  of  the  back  and  loins). — This  is  a  long 
segmental  muscle  which  covers  the  sides  of  the  spinous  processes  of  the  vertebrse 
from  the  sacrum  to  the  neck. 

Origin. — (1)  The  lateral  portion  of  the  sacrum;  (2)  the  articular  processes  of 
the  lumbar  vertebrae;  (3)  the  transverse  processes  of  the  thoracic  vertebrae. 

Insertion, — The  spinous  processes  of  the  first  two  sacral,  the  lumbar,  thoracic, 
and  last  cervical  vertebrae. 

Action, — Acting  with  its  fellow,  it  is  an  extensor  of  the  spine;  acting  singly, 
it  flexes  it  laterally. 

Structure, — It  is  composed  of  a  series  of  bimdles  which  are  directed  obliquely 
forward  and  upward.  Each  fasciculus  passes  over  several  vertebrae  to  its  insertion. 
In  the  posterior  part  of  the  series  the  bundles  cross  two  or  three  vertebrae  and  are 
inserted  into  the  summits  of  the  spines.  Anteriorly,  the  bimdles  have  a  more 
horizontal  direction,  cross  three  to  five  vertebrae,  and  are  inserted  into  the  sides 
of  the  spines  considerably  below  their  summits.  A  further  complication  consists 
in  the  fusion  of  several  bundles  into  a  common  insertion. 

Relations. — Superficially,  the  longissimus;   deeply,  the  vertebral  spines. 

Blood-supply, — Intercostal  and  lumbar  arteries. 

Nerve-supply, — Dorsal  branches  of  the  thoracic  and  lumbar  nerves. 

9.  Intertransversales  lumborum. — These  are  very  thin  muscular  and  tendin- 
ous strata,  which  occupy  the  spaces  between  the  transverse  processes  of  the  lumbar 
vertebrae  except  the  fifth  and  sixth. 

Action, — To  assist  in  flexing  the  loins  laterally. 

Relations, — Superficially,  the  longissimus;   deeply,  the  quadratus  lumbonmi. 

Blood-supply. — Lumbar  arteries. 

Nerve-supply. — Lumbar  nerves. 

The  Fascia  and  Muscles  of  the  Tail 

The  muscles  of  the  tail  are  inclosed  in  the  strong  coccygeal  fascial  which  is 
continuous  in  front  with  the  gluteal  fascia  and  blends  with  the  lateral  sacro- 
iliac ligament.  At  the  root  of  the  tail  it  is  loosely  attached  to  the  subjacent  muscles, 
but  further  back  it  is  intimately  adherent  to  them.  From  its  deep  face  are  de- 
tached septa  which  pass  between  the  muscles  to  become  attached  to  the  vertebrae. 

1.  Coccygeus  (Compressor  coccygis;  ischio-coccygeus). — This  is  a  [flat, 
triangular  muscle  which  lies  chiefly  between  the  sacro-sciatic  ligament  and  the 
rectum. 

Origin. — The  pelvic  surface  of  the  sacro-sciatic  ligament  near  the  ischiatic 
spine. 

Insertion, — The  first  four  coccygeal  vertebrae  and  the  coccygeal  fascia. 

Action, — Acting  together,  to  depress  (flex)  the  tail,  compressing  it  over  the 
perineum;  acting  singly,  to  depress  and  incline  it  to  the  same  side. 

Structure, — The  origin  of  the  muscle  is  aponeurotic.  Becoming  fleshy,  its 
fibers  pass  upward  and  backward  and  divide  into  two  layers.  The  outer  layer  is 
attached  to  the  vertebrae,  the  inner  to  the  fascia;  included  between  the  two  lie 
the  intertransversales.  When  the  tail  is  raised,  the  ventral  edges  of  the  muscles 
produce  a  distinct  ridge  at  either  side  of  the  anus. 

Relations. — Outwardly,  the  sacro-sciatic  ligament  and  the  semimembranosus; 
inwardly,  the  rectum  and  the  sacro-coccygeus  ventralis  muscle.  The  internal 
pudic  artery  crosses  the  outer  face  of  the  origin  of  the  muscle. 

2.  Sacro-coccygeus  superior  (M.  sacrococcygeus  dorsalis  medialis;  erector 
s.  extensor  coccygis). — This  muscle  lies  along  the  dorso-median  aspect  of  the 
tail,  in  contact  with  its  fellow. 

Origin. — The  last  three  sacral  spines  and  some  of  the  coccygeal  spines. 
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Ineerlion. — The  dorsal  surface  of  the  coccygeal  vertebrK. 

Action. — Acting  together,  to  elevate  (extend)  the  tail;  acting  singly,  to  elevate 
and  incline  it  laterally. 

SiructUTe. — The  muscle  haa  a.  strong  rounded  belly.     It  is  inserted  by  means  of 
short  tendons  which  fuse  with  those  of  the  next  muscle. 

ReUiiions. — Superficially,  the  coccygeal  fascia;   internally,  its  fellow;    later- 
ally, the  sacro-coccygeus  lateralis;  deeply,  the  vertebra. 

3.  Sacro-coccygeus  lateralis  (M.  sacro-coccygeus  dorsalis  lateralis;  curvator 
coccygis). — This  muscle  lies  im- 
mediately lateral  to  the  preced- 
ing. 

Origin. — The  sides  of  the 
sacral  spines,  with  the  multifi- 
dus,  and  the  transverse  processes 
of  the  sacral  and  coccygeal  ver- 
tebrse. 

Inseriion. — The  lateral  sur- 
face of  the  coccygeal  vertebrae, 
except  the  first  four. 

Action.— A.ct\ng  with  its  fel- 
low, to  assist  the  preceding  mus- 
cle in  elevating  the  tail;  acting 
singly,  to  incline  it  to  the  same 
side. 

Structure. — This  muscle  ap- 
pears to  be  a  direct  continuation 
of  the  multifidus  dorsi.    The  belly 
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is  fusiform  and  receives  reinforcing  fasciculi  from  the  transverse  processes  of  the 
sacrum.  This  is  succeeded  by  bundles  of  tendons,  as  many  as  four  lying  alongside 
of  each  other. 

Relations. — Superficially,  the  lateral  sacro-iliac  ligament  and  the  coccygeal 
fascia;  dorsally,  the  sacro-coccygeus  superior;  ventrally,  the  intertransversales; 
deeply,  the  vertebne  and  a  Ijranch  of  the  lateral  coccygeal  artery  and  accompanying 
vein  and  nerve. 

4.  Intertransversales  caudse  (Mm.  intertransversarii  caudw).— These  con- 
sist of  muscular  bundles  which  lie  on  the  lateral  aspect  of  the  tail,  Ix'tween  the 
preceding  muscle  and  the  sacro-coccygeus  inferior.     They  begin  on  the  lateral  edge 
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of  the  sacrum  and  occupy  the  spaces  between  the  transverse  processes,  to  which 
they  are  attached.    They  are,  however,  not  arranged  in  a  strict  segmental  manner. 

Action, — Acting  together,  to  fix  the  coccygeal  vertebrae;  acting  singly,  to 
assist  in  lateral  flexion. 

5.  Sacro-coccygeus  inferior  (Mm.  sacro-coccygei  ventrales;  depressor 
coccygis). — ^This  muscle  Ues  on  the  ventral  aspect  of  the  sacrum  and  coccyx. 
It  is  composed  of  two  pjortions,  described  by  Bourgelat  and  the  German  anatomists 
as  separate  muscles. 

(a)  The  outer  portion  (M.  coccygeus  ventralis  lateralis)  is  much  the  larger 
of  the  two.  It  arises  from  the  outer  part  of  the  ventral  surface  of  the  sacnmi,  about 
as  far  forward  as  the  third  foramen,  and  is  inserted  into  the  transverse  processes 
and  ventral  surface  of  the  coccygeal  vertebrae. 

(6)  The  inner  portion  (M.  sacro-coccygeus  ventralis  medialis)  arises  from 
the  ventral  surface  of  the  sacrum  internal  to  the  preceding  muscle  and  the  first 
eight  coccygeal  vertebrae,  and  is  inserted  into  the  ventral  surfaces  of  the  coccygeal 
vertebrae. 

Action. — ^Acting  together,  to  depress  (flex)  the  tail;  acting  singly,  to  incline 
it  laterally  also. 

Structure. — ^The  outer  portion  has  a  somewhat  compressed  belly,  and  receives 
bundles  from  the  transverse  processes  of  the  coccygeal  vertebrae.  The  inner  por- 
tion is  much  smaller  and  shorter,  reaching  only  about  to  the  middle  of  the  tail. 

Relations. — ^Ventrally,  the  pelvic  and  coccygeal  fasciae;  dorsally,  the  sacrum, 
coccygeal  vertebrae,  and  the  intertransversales;  laterally,  the  sacro-sciatic  Uga- 
ment,  the  coccygeus,  and  the  coccygeal  fascia;  medially,  its  fellow,  the  recto- 
coccygeus,  and  the  middle  coccygeal  vessels.  Branches  of  the  lateral  coccygeal 
vessels  and  nerves  lie  between  the  outer  division  of  the  muscle  and  the  intertrans- 
versales. 

Blood-supply. — Middle  and  lateral  coccygeal  arteries. 

Nerve-supply. — Coccygeal  nerves. 

The  Muscles  of  the  Thorax 

These  consist  of  seven  muscles  or  sets  of  muscles,  which  are  attached  to  the 
thoracic  vertebrae,  to  the  ribs  and  their  cartilages,  and  to  the  sternum.  Func- 
tionally, they  are  muscles  of  respiration. 

1 .  Levatores  costarum. — These  constitute  a  series  of  small  muscles  which  occupy 
and  overlie  the  upper  ends  of  the  intercostal  spaces. 

Origin. — The  transverse  processes  of  the  thoracic  vertebrae. 

Insertion. — ^The  external  surfaces  of  the  upper  ends  of  the  ribs  posterior  to  the 
vertebral  origin.  ^ 

Action. — ^To  draw  the  ribs  forward  in  inspiration. 

Structure. — Arising  by  tendinous  fibers,  each  muscle  passes  backward  and  out- 
ward and  expands  at  its  insertion.  Some  fibers  pass  over  one  rib  and  are  inserted 
on  a  succeeding  one.  At  the  first  and  last  spaces  the  muscle  cannot  be  distin- 
guished from  the  external  intercostal,  of  which  it  is  in  reality  only  a  specially  de- 
veloped part. 

Relations. — Superficially,  the  longissimus  dorsi;  deeply,  the  ribs,  internal 
intercostal  muscles,  and  the  intercostal  vessels  and  nerves. 

Blood-supply. — Intercostal  arteries. 

Nerve-supply. — Intercostal  nerves. 

2.  External  intercostals  (Mm.  intercostales  externi). — Each  of  these  oc- 
cupies an  intercostal  space,  from  the  levatores  to  the  sternal  extremity  of  the  rib. 
They  do  not  occupy  the  intercartilaginous  spaces. 

Origin. — The  posterior  borders  of  the  ribs. 
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Insertion. — The  anterior  borders  and  external  surfaces  of  the  succeeding  ribs. 

Action. — To  draw  the  ribs  forward  in  inspiration. 

Structure. — The  fibers  are  directed  downward  and  backward.  There  is  a 
considerable  admixture  of  tendinous  tissue.  The  thickness  of  the  muscles  grad- 
ually diminishes  toward  the  lower  ends  of  the  spaces. 
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RekUums. — Superficially,  the  serratus  magnus,  latissimus  dorsi.  serratus  anticus 
and  posticus,  longisstmus  dorsi,  transversalis  costanim,  rc<'tus  thoracis,  deep 
pectorals,  obliquus  abdominis  extemus,  and  panniculus;  deeply,  the  internal  inter- 
costals  and  (in  the  upper  part  of  the  spaces)  the  intercostal  vessels  and  nerves. 

Blood-supply. — Intercostal  and  internal  thoracic  arteries. 

Nerve-supply. — I  nt  e  rc(  i  st  al  nerves. 
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3.  Internal  intercostals  (Mm.  intercostales  interni). — These  occupy  the 
entire  length  of  the  intercostal  spaces,  including  their  interchondral  portion. 

Origin. — The  anterior  borders  of  the  ribs  and  their  cartilages. 

Insertion, — The  posterior  borders  of  the  preceding  ribs  and  cartilages. 

Action. — To  draw  the  ribs  backward  in  expiration.  It  seems  probable,  how- 
ever, that  the  intercartilaginous  portion  is  inspiratory.^ 

Structure. — The  direction  of  the  fibers  is  oblique  downward  and  forward. 
There  is  a  smaller  amount  of  tendinous  tissue  than  in  the  external  set,  and  the 
thickness  diminishes  from  below  upward.  In  the  upper  part  of  the  spaces  fibers 
sometimes  cross  a  rib  in  a  fashion  similar  to  the  subcostals  of  man.  A  thin 
aponeurosis  separates  the  internal  from  the  external  intercostal  muscle  in  each 
space. 

Relations. — Superficially,  the  levatores  costanun  and  the  external  intercostals; 
deeply,  the  endothoracic  fascia  and  pleura,  the  transversus  thoracis,  diaphragm, 
transversus  abdominis,  and  the  internal  thoracic  and  asternal  vessels.  In  the 
upper  part  of  the  intercostal  spaces  the  intercostal  vessels  and  nerves  lie  between 
the  internal  and  external  intercostal  muscle,  but  below  they  lie  chiefly  on  the  deep 
face  of  the  inner  muscle. 

Blood-supply. — Intercostal  and  internal  thoracic  arteries. 

Nerve-supply. — Intercostal  nerves. 

4.  Retractor  costse. — This  is  a  small  triangular  muscle  which  lies  behind  the 
last  rib,  chiefly  under  cover  of  the  serratus  posticus. 

Origin. — The  transverse  processes  of  the  first  three  or  four  lumbar  vertebrae 
by  means  of  the  lumbar  fascia. 

Insertion. — The  posterior  border  of  the  last  rib. 

Action. — To  retract  the  last  rib. 

Structure. — ^The  muscle  arises  by  a  thin  aponeurosis.  Its  fibers  are  parallel 
to  those  of  the  adjacent  internal  oblique. 

Relations. — Superficially,  the  serratus  posticus  and  external  oblique;  deeply, 
the  transversus  abdominis. 

Blood-supply. — Lumbar  arteries. 

Nerve-supply. — Lumbar  nerves. 

5.  Rectus  tiioracis  (M.  transversus  costarum;  lateralis  sterni). — This  is  a 
thin  muscle  which  lies  under  cover  of  the  deep  pectoral  muscles.  It  is  directed 
obliquely  backward  and  downward,  and  crosses  the  lower  part  of  the  first 
three  intercostal  spaces. 

Origin. — The  outer  surface  of  the  first  rib,  below  the  scalenus. 

Insertion. — The  cartilage  of  the  third  or  fourth  rib.  The  aponeurosis  usually 
joins  the  rectus  abdominis.     It  may  reach  the  sternum. 

Action. — It  may  assist  in  inspiration  or  concur  with  the  rectus  abdominis. 

Relations. — Superficially,  the  deep  pectoral  muscles;  deeply,  the  intercostal 
muscles  and  the  ribs. 

6.  Transversus  thoracis  (Triangularis  sterni). — This  is  a  flat  muscle  situated 
on  the  thoracic  surface  of  the  sternum  and  the  cartilages  of  the  sternal  ribs. 

Origin. — The  sternal  ligament. 

Insertion. — The  cartilages  of  the  ribs,  from  the  second  to  the  eighth  inclusive. 

Action. — It  draws  the  costal  cartilages  inward  and  backward,  thus  assisting 
in  expiration. 

Structure. — Each  muscle  has  the  form  of  a  scalene  triangle,  of  which  the  base 
is  the  strongly  serrated  external  border.  The  muscle  contains  a  good  deal  of  tend- 
inous tissue.  The  anterior  bundles  are  directed  forward  and  outward ;  the  poste- 
rior backward  and  outward. 

*  The  function  of  the  intercostal  muscles  is  still  a  subject  of  much  discussion.  Thestateraenta 
made  above  seem  to  represent  tlie  view  most  commonly  held  in  regard  to  their  action. 


THE   MUSCLES   OF  THE   THORAX  243 

Relations, — Superiorly,  the  endothoracic  fascia  and  pleura;  inferiorly,  the 
costal  cartilages,  the  internal  intercostal  muscles,  and  the  internal  thoracic  vessels. 

Blood-supply. — Internal  thoracic  artery. 

Nerve-supply. — The  intercostal  nerves. 

7.  Diaphragm. — ^This  is  a  broad,  unpaired  muscle  which  forms  a  partition  be- 
tween the  thoracic  and  abdominal  cavities.*  In  outline  it  has  some  resemblance  to 
a  palm-leaf  fan.  In  form  it  is  dome-shaped,  compressed  laterally.  On  a  median 
section  it  is  seen  to  have  a  general  direction  downward  and  forward  from  the  lumbar 
vertebrae  to  the  xiphoid  cartilage.  The  thoracic  surface  is  strongly  convex,  and 
is  covered  by  the  pleura.  The  abdominal  surface  is  deeply  concave,  and  is  covered 
for  the  most  part  by  the  peritoneum.  The  muscle  consists  of  a  peripheral  fleshy 
portion,  two  muscular  crura,  and  a  tendinous  center. 

Attachments. — (1)  Costal  part:  The  cartilages  of  the  ninth  to  the  fifteenth 
ribs,  and  the  last  three  ribs  at  an  increasing  distance  from  their  sternal  ends. 

(2)  Sternal  part:  The  upper   surface  of  the  xiphoid  cartilage. 

(3)  Lumbar  part:  (a)  The  right  cms  is  attached  to  the  inferior  conmion 
ligament,  and  by  this  means  to  the  first  four  or  five  lumbar  vertebrse.  (6)  The  left 
cms  is  attached  in  a  similar  fashion  to  the  first  and  second  lumbar  vertebrsB. 

Action. — It  is  the  principal  muscle  of  inspiration  and  increases  the  longi- 
tudinal diameter  of  the  chest.  The  contraction  produces  a  general  lessening 
of  the  curvature  of  the  diaphragm.  In  the  expiratory  phase  the  costal  part 
and  crura  lie  directly  on  the  body  walls,  so  that  the  bases  of  the  lungs  are  in 
contact  with  the  tendinous  center  and  sternal  portion  only.  In  ordinary  inspira- 
tion the  fleshy  rim  recedes  from  the  chest -wall,  so  that  the  bases  of  the  lungs  move 
backward  to  a  line  about  parallel  with  the  curve  formed  by  the  cartilages  of  the 
asternal  ribs,  and  about  four  or  five  inches  (ca.  10  to  12  cm.)  therefrom.  It  is 
stated  that  the  inspiratory  movement  affects  the  tendinous  center  much  less  than 
the  fleshy  part,  since  the  posterior  vena  cava  is  firmly  attached  to  the  former.  It 
should  be  noted,  however,  that  the  direction  of  the  thoracic  part  of  the  vena  cava 
in  the  expiratory  phase  is  oblique  upward  and  backward.  Thus  it  would  seem 
that  there  is  no  anatomical  reason  why  the  diaphragm  should  not  move  as  a  whole 
in  ordinary  inspiration  at  least. 

Structure. — The  costal  part  (Pars  costalis)  consists  of  a  series  of  digitations 
which  meet,  or  are  separated  by  a  very  narrow  interval  from,  the  transversus  ab- 
dominis; between  the  two  are  the  asternal  vessels.  From  the  tenth  rib  backward 
the  attachments  are  to  the  ribs  at  an  increasing  distance  above  the  costo-chondral 
junctions.  Thus  at  the  last  rib  the  attachment  is  four  to  five  inches  (10  to  12  cm.) 
from  the  lower  end.  Anteriorly,  the  origin  extends  along  the  ninth  costal  cartilage 
to  the  xiphoid  cartilage.  From  these  points  of  origin  the  fibers  curve  inward  and 
forward  to  join  the  tendinous  center.  The  right  cms  (Cms  dextrum)  is  about  twice 
as  thick  as  the  left  one  and  is  also  longer.  It  arises  by  a  strong  tendon  from  the 
lumbar  vertebrae  (by  means  of  the  inferior  common  ligament).  The  tendon  is 
succeeded  by  a  rounded  belly  which  leaves  the  vertebral  column,  at  the  last  thoracic 
vertebra.  Passing  downward  and  forward,  its  fibers  spread  out  and  join  the  tend- 
inous center.  The  left  crus  (Cms  sinistrum)  arises  by  a  thin  tendon  from  the 
inferior  common  ligament  at  the  first  and  second  lumbar  vertebrae.  This  is  suc- 
ceeded by  a  triangular  belly  which  joins  the  central  tendon.  Between  the 
cmra  and  the  attachment  to  the  last  rib  the  edge  of  the  muscle  crosses  the  ventral 
surface  of  the  psoas  muscles  without  attachment,  forming  the  so-called  limibo- 
costal  arch;  here  the  thoracic  and  abdominal  cavities  are  separated  only  by  the 
serous  membranes  and  some  areolar  tissue.  The  tendinous  center  (Centrum 
tendineum)  resembles  the  periphery  in  outline,  but  is  more  elongated.     It  is  par- 

*It  should  be  notcnl,  however,  that  in  the  embryo  the  diaphragm  appears  as  a  paire<l  struc- 
ture, extending  from  the  lateral  walls  of  the  ccelom  to  fuse  with  the  septum  transversum. 
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tially  divided  into  right  and  left  halves  by  the  descent  of  the  crura  into  it.  It  ia 
composed  largely  of  radiating  fibers,  but  many  interlace  in  various  directions; 
this  is  specially  evident  around  the  foramen  vena  cavie,  which  is  encircled  by  fibers. 
A  strong  tendinous  layer  extends  across  below  the  hiatus  <£sophageus. 


n^cu  or  Horse.  Aboohisal  SvRric 

nit  chyli  (apeneill;  7,  7,  (Fsophaffeal  ct 
(cut);  JO.  riiht  Islpnl  linatiirnt  of  liv 
liver  (cut);   A.(..  luinhn-r'Klsl  mrch: 


The  diaphragm  is  pierced  by  three  foramina.  (I)  The  hiatus  aorticus  is  an 
inten'al  between  the  two  crura  and  belctw  the  last  thoracic  vertebra.  It  contains 
the  posterior  aorta,  vena  azygos,  and  cistcrna  chyli.  (2)  The  hiatus  cesophageus 
{or  foramen  sinlstrum)  perforates  the  riglit  cms  near  its  junction  with  the  tendinous 
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center.  It  is  situated  a  little  to  the  left  of  the  median  plane  and  two  or  three 
inches  below  the  thirteenth  thoracic  vertebra  (in  expiration).  It  transmits  the 
oesophagus,  the  vagus  nerves,  and  the  oesophageal  branch  of  the  gastric  artery. 
(3)  The  foramen  venae  cavae  (s.  dextrum)  pierces  the  tendinous  center  about  an 
inch  to  the  right  of  the  median  plane,  and  about  six  inches  below  the  twelfth 
thoracic  vertebra  .(ii^  exph-ation).  The  vena  cava  is  firmly  attached  to  the 
margin  of  the  opening.^ 

Relations, — The  thoracic  surface  is  related  to  the  endothoracic  fascia,  pleurae, 
pericardium,  the  bases  of  the  lungs,  and  the  ribs  in  part.  The  abdominal  surface 
is  in  great  part  covered  by  the  peritoneum,  and  is  related  chiefly  to  the  liver,  stom- 
ach, spleen,  pancreas,  kidneys  and  adrenals,  and  the  anterior  flexures  of  the  colon. 
The  sympathetic  and  splanchnic  nerves  pass  between  the  cms  and  the  psoas  muscles 
on  each  side.  The  asternal  vessels  periforate  the  edge  of  the  muscle  at  the  ninth 
costo-chondral  joint. 

Blood-Supply, — Phrenic  and  asternal  arteries. 

Nerve-supply. — Phrenic  nerves  (from  the  fifth,  sixth,  and  seventh  cervical 
nerves). 


The  Abdominal  Muscles 

The  superficial  fascia  covering  the  lateral  and  ventral  walls  of  the  abdomen  is 
continuous  dorsally  with  the  lumbo-dorsal  fascia,  in  front  with  the  thoracic  fascia, 
and  behind  with  the  gluteal  fascia.  In  the  inguinal  region  it  forms  part  of  the 
fascia  of  the  penis  or  of  the  mammary  glands.  At  the  lower  part  of  the  flank  it 
forms  a  fold  which  is  continuous  with  the  fascia  of  the  thigh  near  the  stifle  joint. 
In  this  fold  are  the  precrural  lymph-glands.  Medially  it  blends  with  the  linea  alba. 
It  contains  the  abdominal  portion  of  the  panniculus  camosus. 

The  abdominal  panniculus  (M.  cutaneus  maximus)  covers  a  large  part  of 
the  lateral  surface  of  the  abdomen  and  thorax.  The  general  direction  of  its 
fibers  is  longitudinal.  Its  posterior  extremity  forms  the  basis  of  the  fold  of  the 
flank.  Its  anterior  extremity  is  inserted  by  a  thin  tendon  into  the  internal  tuber- 
osity of  the  humerus,  with  the  posterior  deep  pectoral  muscle.  Its  dorsal  edge  may 
be  indicated  by  a  line  drawn  from  the  upper  end  of  the  thirteenth  rib  to  the  fold  of 
the  flank.  Its  ventral  limit  corresponds  to  a  line  drawn  from  the  fold  to  a  point 
about  a  hand-breadth  external  to  the  umbilicus,  and  from  here  to  a  point  a  little 
above  the  level  of  the  elbow.  Behind  the  shoulder  the  fibers  become  oblique  and 
blend  with  the  scapular  portion.  The  aponeurosis  extends  ventrally  to  the  linea 
alba,  dorsally  to  the  supraspinous  ligament.  The  muscle  is  intimately  adherent 
to  the  skin,  so  that  special  care  is  necessary  in  removing  the  latter.  Its  deep  face, 
on  the  other  hand,  is  loosely  attached  to  the  underl>dng  structures  by  a  quantity  of 
areolar  tissue  which  is  more  or  less  loaded  with  fat  (panniculus  adiposus)  in  animals 
in  good  condition.  The  large  external  thoracic  ("  spur  ")  vein  is  partially  embedded 
in  the  lower  part  of  the  muscle.     Its  action  is  to  twitch  the  skin. 

The  deep  fascia  is  represented  chiefly  by  the  abdominal  tunic  (Tunica  flava 
abdominis).  This  is  a  sheet  of  elastic  tissue  which  assists  the  muscles  in  supporting 
the  great  weight  of  the  abdominal  viscera.  It  is  practically  coextensive  with  the 
obliquus  exteraus,  which  it  covers.  Ventrally  it  is  thick,  and  is  intimately  ad- 
herent to  the  aponeurosis  of  the  muscle.  Laterally  it  becomes  thinner  and  is 
more  easily  separated,  although  fibers  from  it  dip  in  between  the  muscle-bundles. 
It  is  continued  for  some  distance  upon  the  intercostals  and  serratus  magnus. 

*In  order  to  get  a  clear  idea  of  the  relative  positions  of  these  foramina  and  of  the  form  of 
the  diaphragm,  the  thoracic  surface  of  the  latter  should  be  examined  while  the  abdominal  viscera 
remain  in  situ. 
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Traced  forward,  it  passes  as  a  thin  layer  beneath  the  posterior  deep  pectoral 
muscle.  Posteriorly  it  is  attached  to  the  external  angle  of  the  ilium.  In  the  in- 
guinal region  it  forms  the  deep  fascia  of  the  prepuce  or  of  the  mammary  glands. 

The  linea  alba  is  a  median  fibrous  raph6  which  extends  from  the  xiphoid 
cartilage  to  the  symphysis  pubis.  It  is  formed  chiefly  by  the  junction  of  the  apo- 
neuroses of  the  oblique  and  transverse  muscles,  but  partly  by  longitudinal  fibers.  A 
little  behind  its  middle  is  a  cicatrix  which  indicates  the  position  of  the  umbilical 
opening  of  the  foetus. 

1.  Obliquus  abdominis  extemus  (great  oblique;  external  oblique  of  the 
abdomen). — ^This  is  the  most  extensive  of  the  abdominal  muscles.  It  is  a  broad 
sheet,  irregularly  triangular  in  shape,  widest  behind.  Its  fibers  are  directed  chiefly 
downward  and  backward. 

Origin, — (1)  The  outer  surfaces  of  the  last  fourteen  ribs,  and  the  fascia 
over  the  external  intercostal  muscles;   (2)  the  lumbo-dorsal  fascia. 

Insertion, — (1)  The  Unea  alba  and  the  prepubic  tendon;  (2)  the  external 
angle  and  shaft  of  the  ilium;  (3)  the  internal  femoral  fascia. 

Action, — (1)  To  compress  the  abdominal  viscera,  as  in  defecation,  micturition, 
parturition,  and  expiration;  (2)  to  flex  the  trunk  (arch  the  back);  (3)  acting 
singly,  to  flex  the  trunk  laterally. 

Structure, — ^The  muscle  is  composed  of  a  fleshy  portion  and  an  aponeurosis. 
The  muscular  portion  lies  on  the  lateral  wall  of  the  thorax  and  abdomen.  It 
arises  by  a  series  of  digitations,  the  anterior  four  of  which  alternate  with  those  of  the 
serratus  magnus.  The  origin  may  be  indicated  by  a  slightly  curved  Une  (concave 
above)  drawn  from  the  lower  part  of  the  fifth  rib  to  the  external  angle  of  the  ilium. 
The  fibers  are  directed  downward  and  backward  and  terminate  on  the  aponeurosis, 
except  in  the  flank,  where  they  are  almost  horizontal  in  direction.  The  line  of 
junction  is  a  curve  (concave  above)  extending  from  the  upper  edge  of  the  posterior 
deep  pectoral  muscle  toward  the  external  angle  of  the  ilium.  The  aponeurosis 
is  intimately  attached  to  the  abdominal  tunic,  and  its  fibers  are  largely  interwoven 
ventrally  with  those  of  the  aponeurosis  of  the  internal  oblique.  By  this  fusion  is 
formed  the  outer  sheath  of  the  rectus  abdominis,  which  blends  at  the  linea  alba 
with  that  of  the  opposite  side.  In  the  inguinal  region  the  aponeurosis  divides  into 
two  chief  layers;  one  of  these  curves  upward  and  backward  and  is  inserted  into 
the  external  angle  of  the  ilium  and  the  prepubic  tendon.  Between  these  points 
the  aponeurosis  is  much  strengthened  and  is  called  the  inguinal  (Poupart's)  liga- 
ment (Ligamentum  inguinale).  This  curves  upward  and  somewhat  forward,  be- 
comes thin,  and  blends  with  the  iliac  fascia.  It  forms  the  posterior  wall  of  the 
inguinal  canal.  About  an  inch  (ca.  2  to  3  cm.)  in  front  of  the  pubis  and  about  two 
inches  (ca.  4  to  5  cm.)  from  the  median  plane  the  aponeurosis  is  pierced  by  a  slit-like 
opening,^  the  external  inguinal  ring  (Annulus  inguinalis  subcutaneus).  This  is  the 
external  orifice  of  the  inguinal  canal.  Its  long  axis  is  directed  outward  and  forward, 
and  is  about  four  inches  (ca.  10  cm.)  in  length.  The  inner  angle  is  rounded  and  is 
well  defined  by  the  junction  of  the  inguinal  ligament  with  the  prepubic  tendon,  but 
the  outer  angle  is  not  so  sharply  defined.  The  borders  or  pillars  are  constituted  by 
arciform  fibers  of  the  aponeurosis  of  the  external  oblique  (Crus  mediale,  laterale). 
The  femoral  layer  of  the  aponeurosis  (Lamina  femoralis)  passes  on  to  the  inner  sur- 
face of  the  thigh,  where  it  blends  with  the  femoral  fascia.  A  thin  iliac  layer  (Lamina 
iliaca)  passes  over  the  outer  margin  of  the  iliacus  to  the  external  border  of  the  ilium. 

Relations, — Superficially,  the  skin,  the  panniculus  carnosus,  the  abdominal 
tunic,  and  the  posterior  deep  pectoral  muscle;  deeply,  the  ribs  and  their  cartilages, 
the  intercostal  muscles,  the  internal  oblique,  the  contents  of  the  inguinal  canal, 
and  the  sartorius  and  gracilis. 

*  It  is  narrow  and  slit-like  in  the  natural  condition,  but  may  appear  oval  in  the  dksecting- 
room,  especially  if  the  hind  limb  is  drawn  back  and  abducted. 
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Bhodsupply. — Intercostal  and  lumbar  arteries, 
Nerve-Supply. — Intercostal  and  lumbar  nerves. 
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2.  Obliquus  abdominis  intemus  (small  oblique;  internal  oblique  of  the 
abdomen). — This  muscle  is  situated  under  the  preccdinR  one.  Its  fibers  are 
directed  downward,  forward,  and  inward.  It  forma  a  triangular  curved  sheet  with 
the  base  behind. 
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Origin. — ^The  external  angle  of  the  ilium  and  the  adjacent  part  of  the  inguinal 
(Poupart's)  ligament. 

Insertion, — (1)  The  cartilages  of  the  last  four  or  five  ribs;  (2)  the  linea  alba 
and  the  prepubic  tendon. 

Action. — Similar  to  that  of  the  preceding  muscle. 

Structure. — Like  the  external  oblique,  it  is  composed  of  a  fleshy  portion 
and  an  aponeurosis.  The  fleshy  portion  is  fan-shaped,  and  is  situated  chiefly  in 
the  flank.  At  its  iliac  origin  it  is  covered  by  a  glistening  aponeurosis.  Traced 
inward  and  downward  along  the  abdominal  surface  of  the  inguinal  ligament, 
the  muscular  origin  is  found  to  become  much  thinner,  and  also  becomes  loosely 
attached  to  the  ligament.  About  four  or  five  inches  (ca.  10  to  12  cm.)  from  the 
linea  alba  the  muscle  separates  from  the  ligament  and  forms  the  anterior  wall 
of  the  inguinal  canal.  The  abdominal  orifice  of  the  canal,  the  internal  inguinal 
ring*  (Annulus  inguinalis  abdominalis),  is  foimd  here.  It  is  normally  a  narrow 
slit,  bounded  in  front  by  the  edge  of  the  internal  oblique,  and  behind  by  the  in- 
guinal ligament.  The  aponeurosis  is  to  a  great  extent  blended  with  that  of 
the  external  oblique,  being,  indeed,  considerably  interwoven  with  it  ventrally. 
Where  it  covers  the  rectus  abdominis  it  is  attached  to  the  tendinous  inscriptions 
of  that  muscle. 

Relations. — Superficially,  the  external  oblique;  deeply,  the  rectus  abdominis, 
transversus  abdominis,  and  the  peritoneum. 

Blood-supply. — Circumflex  iliac,  lumbar,  and  intercostal  arteries. 

Nerve-supply. — Ventral  branches  of  the  lumbar  nerves. 

3.  Rectus  Abdominis. — This  muscle  is  confined  to  the  ventral  part  of  the 
abdominal  wall;  it  extends  from  the  lower  part  of  the  chest-wall  to  the  pubis. 

Origin. — The  cartilages  of  the  fifth  to  the  ninth  ribs  inclusive,  and  the  adja- 
cent surface  of  the  sternum. 

Insertion. — ^The  pubis,  by  means  of  the  prepubic  tendon. 

Action. — Similar  to  that  of  the  oblique  muscles.  It  is  specially  adapted  to 
flex  the  lumbo-sacral  joints  and  the  lumbar  and  thoracic  parts  of  the  spine. 

Structure. — ^The  fibers  of  the  muscle  are  directed  longitudinally.  Nine  to 
eleven  transverse  bands  of  fibrous  tissue  extend  in  an  irregular  manner  across 
the  muscle.  These  are  termed  inscriptiones  tendinese.  They  strengthen  the 
muscle  and  serve  to  prevent  separation  of  its  fibers.  The  width  of  the  muscle  is 
greatest  about  its  middle. 

Relations. — Superficially,  the  aponeuroses  of  the  oblique  muscles  (which 
constitute  the  external  rectus  sheath),  and  the  posterior  deep  pectoral;  deeply, 
the  transversus,  intercostals,  the  cartilages  of  the  ribs,  and  the  st^^rnum.  The 
posterior  abdominal  artery  runs  along  the  outer  edge  of  the  muscle  posteriorly, 
and  the  anterior  abdominal  artery  on  or  in  its  anterior  part. 

Blood-supply.— AnteTioT  and  posterior  abdominal  arteries. 

Nerve-supply.— Iniercosiol  and  lumbar  nerves. 

4.  Transversus  abdominis. — This  muscle,  named  from  the  general  direction 
of  its  fibers,  is  a  triangular  curved  sheet.  Its  lateral  part  is  muscular,  its  ventral 
aponeurotic. 

Origin.— (!)  The  inner  surfaces  of  the  distal  ends  or  the  cartilages  of  the 
asternal  ribs,  meeting  the  costal  attachment  of  the  diaphragm;  (2)  the  transverse 
processes  of  the  lumbar  vertebrae,  by  means  of  the  deep  layer  of  the  lumbo-dorsal 
fascia. 

Insertion.— The  xiphoid  cartilage  and  the  linea  alba. 

1  It  must  be  admitted  that  the  term  "ring"  is  rather  misleading  as  appUed  to  the  aMomi- 
nal  opemng  oi  the  canal,  since  normally  it  is  a  mere  dilatable  sUt.  The  ring-like  constriction 
which  exists  nere  m  the  male  is  constituted  by  the  peritoneum,  which  descends  into  the  canal 
to  form  the  tunica  vaginalis.  This  peritoneal  ring  is  termed  the  vaginal  ring  (Annulus  va^nalis), 
and  must  not  be  confused  with  the  subperitoneal  ring,  i.  e.,  the  internal  inguinal  ring. 
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Action, — Similar  to  that  of  the  oblique  muscles. 

Structure, — The  muscular  part  is  a  sheet  of  parallel  bundles  of  fibers,  directed 
downward  and  inward.  It  is  thickest  over  the  cartilages  of  the  ribs,  and  from 
here  it  thins  out  greatly  toward  the  aponeurosis  and  the  lumbar  region.  The 
fibers  of  the  aponeurosis  directly  continue  those  of  the  fleshy  part.  Posteriorly 
it  becomes  extremely  thin  and  blends  with  the  aponeuroses  of  the  oblique  muscles. 
It  covers  the  deep  face  of  the  rectus,  so  forming  the  internal  rectus  sheath. 

Relations, — Superficially,  the  oblique  and  straight  muscles,  the  retractor 
costae,  the  cartilages  of  the  asternal  ribs,  and  the  internal  intercostal  muscles; 
deeply,  the  trans versalis  fascia  and  the  peritoneum.  The  transversalis  fascia  is 
little  developed  in  the  horse,  and  is  very  thin  in  emaciated  subjects,  but  in  animals 
in  good  condition  it  contains  a  good  deal  of  fat.  It  blends  with  the  iliac  fascia 
and  descends  into  the  inguinal  canal.  The  asternal  artery  runs  along  the  inter- 
val between  the  origin  of  the  trans  versus  and  the  costal  part  of  the  diaphragm. 
The  intercostal  nerves  pass  down  over  the  external  surface  of  the  muscle,  to 
which  they  give  branches.  Branches  of  the  first  three  lumbar  nerves  are  simi- 
larly disposed  further  back. 

Blood-supply, — Intercostal,  lumbar,  and  asternal  arteries. 

Nerve-supply, — Intercostal  and  lumbar  nerves. 

5.  Cremaster  extemus. — This  small  muscle  may  be  regarded  as  a  detached 
portion  of  the  internal  oblique,  with  which  it  blends  at  its  origin  (Figs.  272,  450). 

Origin, — ^The  iliac  fascia,  near  the  origin  of  the  sartorius. 

Insertion, — The  tunica  vaginalis  communis. 

Action, — ^To  raise  the  tunica  vaginalis,  and  with  it  the  testicle. 

Structure, — The  muscle  arises  by  a  thin  aponeurosis  which  is  succeeded  by 
a  flat  muscular  belly  about  one  and  a  half  to  two  inches  (ca.  4  to  6  em.)  in  width.* 
It  passes  down  the  inguinal  canal  on  the  postero-extemal  surface  of  the  timica 
vaginalis,  to  which  it  is  rather  loosely  attached.  On  reaching  the  point  where 
the  tunic  is  reflected  on  to  the  tail  of  the  epididymis,  the  muscle  is  firmly  attached 
to  the  outer  surface  of  the  tunic  by  short  tendinous  fibers. 

Relations, — The  muscle  lies  between  the  peritoneum  and  the  fascia  trans- 
versalis in  front  and  the  iliac  fascia  and  inguinal  ligament  behind.  On  reaching 
the  internal  ring  it  descends  the  inguinal  canal  on  the  postero-extemal  surface  of 
the  tunica  vaginalis  communis. 

Blood-supply, — External  spermatic  or  cremasteric  artery. 

Nerve-supply. — External  spermatic  nerve. 

The  Tppiin^l  Canal. — ^This  term  (Canalis  inguinalis)  is  applied  to  an  oblique 
passage  through  the  posterior  part  of  the  abdominal  wall.'  It  begins  at  the 
internal  inguinal  or  abdominal  ring,  and  extends  obliquely  downward,  inward, 
and  somewhat  forward,  to  end  at  the  external  inguinal  or  subcutaneous  ring. 
Its  anterior  wall  is  formed  by  the  fleshy  posterior  part  of  the  internal  oblique 
muscle,  and  the  posterior  wall  by  the  strong  tendinous  inguinal  (Poupart's)  liga- 
ment. The  average  length  of  the  canal,  measured  along  the  spermatic  cord, 
is  about  four  inches  (ca.  10  cm.).  The  internal  inguinal  ring  (Annulus  inguinalis 
abdominalis)  is  bounded  in  front  by  the  thin  margin  of  the  internal  oblique  muscle, 
and  behind  by  the  inguinal  ligament.  It  is  directed  approximately  from  the  edge 
of  the  prepubic  tendon  toward  the  external  angle  of  the  ilium.  Its  length  is  about 
four  or  five  inches  (ca.  10  to  12  cm.).     The  edge  of  the  muscle  is  attached  to  the 

*  As  might  be  expected,  the  cremaster  usually  undergoes  more  or  less  atrophy,  and  is  paler 
in  the  castrated  subject.  In  the  mare  the  muscle  is  small,  and  ends  in  the  connective  tissue  in 
the  lower  part  of  the  inguinal  canal. 

'The  term  canal  is  somewhat  misleading;  it  is  rather  a  slit-like  passage  or  space  between 
the  two  oblique  muscles,  since  the  inguinal  ligament  is  that  part  of  the  aponeurosis  of  the  exter- 
nal oblique  muscle  which  stretches  l^tween  the  external  angle  of  the  ihum  and  the  prepubic 
tendon. 
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surface  of  the  ligament  here  by  delicate  connective  tissue,  except  where  structures 
intervene  between  the  walls  of  the  canal.  Consequently  the  limits  of  the  ring 
are  not  very  clearly  defined.  The  external  inguinal  ring  (Annulus  inguinalis 
subcutaneus)  is  a  well  defined  slit  in  the  aponeurosis  of  the  external  oblique 
muscle,  situated  lateral  to  the  prepubic  tendon.  Its  long  axis  is  directed  from  the 
edge  of  the  prepubic  tendon  outward  and  forward,  and  its  average  length  is  about 
four  inches  (ca.  10  cm.).  The  canal  contains  in  the  male  the  spermatic  cord, 
the  tunica  vaginalis,  the  external  cremaster  muscle,  the  external  pudic  artery 
and  a  small  satellite  vein,  and  the  inguinal  lymph-vessels  and  nerves.  In  the 
female  it  contains  the  mammary  vessels  and  nerves;  in  the  bitch  it  also  lodges 
the  round  ligament  of  the  uterus,  inclosed  in  a  tubular  process  of  peritoneum. 

The  two  rings  do  not  correspond  in  direction,  so  that  the  length  of  the  canal  varies  greatly 
when  measured  at  different  points.  The  inner  angle  of  the  internal  ring  lies  almost  immediately 
above  that  of  the  external  nng,  but  the  outer  angle  is  situated  five  to  six  inches  (ca.  12  to  15  cm.) 
from  that  of  the  external  ring.  The  inner  angles  of  the  external  rings  are  well  defined  and  dis- 
tinctly palpable  in  the  living  subject;   they  are  about  three  to  four  inches  (ca.  8  to  10  cm.)  apart. 

The  Prepubic  Tendon. — The  prepubic  tendon  is  essentially  the  tendon  of 
insertion  of  the  two  recti  abdominis,  but  also  furnishes  attachment  to  the  obliqui, 
the  graciles,  and  the  pectinei.  It  is  attached  to  the  anterior  borders  of  the  pubic 
bones,  including  the  ilio-pectineal  eminences.  It  has  the  form  of  a  very  strong 
thick  band,  with  concave  lateral  borders  which  form  the  inner  boundaries  of  the 
external  inguinal  rings.  Its  direction  is  oblique  upward  and  backward.*  Its 
structure  is  somewhat  complex.  Most  of  the  fibers  of  the  posterior  part  extend 
from  one  ilio-pectineal  eminence  to  the  other.  The  fibers  which  belong  to  the 
recti  curve  in  to  the  median  line.  The  aponeuroses  of  the  internal  oblique  muscles 
are  inserted  into  its  abdominal  surface,  and  the  inguinal  ligaments  are  attached 
to  and  continue  across  it  in  arciform  fashion.  The  anterior  part  of  the  tendon  of 
origin  of  the  gracilis  is  fused  with  it  ventrally,  and  many  of  the  fibers  of  the  pectineus 
arise  from  it.  It  gives  off  on  either  side  a  strong  round  band,  the  so-called  pubo- 
femoral or  accessory  ligament,  which  is  inserted  into  the  fossa  of  the  head  of  the 
femur  with  the  round  ligament  (tdde  hip  joint). 


HUSCLES  OF  THE  THORAaC  LlKIB 
I.  THE  MUSCLES  OF  THE  SHOULDER  GIRDLE  (Figs.  177,  178,  179,  186) 

This  group  consists  of  those  muscles  which  connect  the  thoracic  limb  with 
the  head,  neck,  and  trunk.  The  group  naturally  falls  into  two  divisions — dorsal 
and  ventral.^ 

A.  Dorsal  DrvosiON 

This  division  consists  of  two  layers  which  overlie  the  proper  muscles  of  the 
neck  and  back. 

First  Layer 

1.  Trapezius. — This  is  a  flat,  triangular  muscle,  the  base  of  the  triangle 
corresponding  with  the  spine.  It  is  divided  by  an  aponeurotic  |X)rtion  into  two 
divisions: 

(a)  Trapezius  cervicalis. — Origin. — The  funicular  portion  of  the  ligamentum 
nucha?,  from  the  second  cervical  to  the  third  thoracic  vertebra. 

Insertion, — The  spine  of  the  scapula  and  the  fascia  of  the  shoulder  and  arm. 

*  The  obliquity  of  the  tendon  and  the  anf^Ie  which  it  forms  with  the  pelvic  floor  are  of  clinical 
importance  in  regard  to  manipulation  of  the  foetus  in  obstetrical  ciuses.  The  slope  varies  in 
different  subjects.     In  some  cases  the  tendon  forms  about  a  right  angle  with  the  pubic  bonee. 

'  The  terms  dorsal  and  ventral  are  here  used  in  the  topographic  and  not  in  the  morpho- 
logical sense.     All  the  muscles  of  the  group  are  ventral  in  the  latter  sense. 
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(b)  Trapezius  thoracalis  s.  dorsalis. — Origin. — The  supraspinous  ligament, 
from  the  third  to  the  tenth  thoracic  vertebra. 

Insertion. — The  tubercle  of  the  spine  of  the  scapula. 

Action. — Acting  as  a  whole,  to  elevate  the  shoulder;  the  cervical  portion 
draws  the  scapula  forward  and  upward  and  the  thoracic  portion  draws  it  backward 
and  upward. 

Structure. — The  muscle  arises  by  a  short,  thin  aponeurosis,  from  which  the 
fibers  of  the  flat  fleshy  portion  converge  to  the  spine  of  the  scapula  and  the  apo- 
neurosis which  separates  the  two  portions.  The  cervical  fascia  joins  the  ventral 
edge  of  the  cervical  portion  to  the  mastoido-humeralis,  or  the  two  muscles  may 
unite  here. 

RekUions. — Superficially,  the  skin  and  fascia;  deeply,  the  rhomboideus, 
latissimus  dorsi,  supraspinatus,  infraspinatus,  deltoid,  splenius,  serratus  magnus,. 
and  anterior  deep  pectoral  muscles,  and  the  cartilage  of  the  scapula. 

Blood-supply. — Deep  cervical  and  intercostal  arteries. 

Nerve-supply. — Spinal  accessory  nerve. 

Second  Layer 

This  consists  of  two  muscles — the  rhomboideus  and  the  latissimus  dorsi. 

2.  Rhomboideus. — This  consists  of  two  portions: 

(a)  Rhomboideus  cervicalis  s.  cervicis. — Origin. — The  funicular  portion  of 
the  ligamentum  nuchae,  from  the  second  cervical  to  the  second  thoracic  vertebra. 

Insertion. — The  internal  surface  of  the  cartilage  of  the  scapula. 

(b)  Rhomboideus  thoracalis  s.  dorsalis. — Origin. — The  spinous  processes 
of  the  second  to  the  seventh  thoracic  vertebra  by  means  of  the  dorso-scapular 
ligament. 

Insertion. — The  inner  surface  of  the  cartilage  of  the  scapula. 

Action. — To  draw  the  scapula  upward  and  forward.  When  the  limb  is 
fixed  the  cervical  portion  will  elevate  the  neck. 

Structure. — The  cervical  p)ortion  is  narrow,  pointed  at  its  anterior  extremity, 
and  lies  along  the  funicular  part  of  the  ligamentum  nuchse,  to  which  it  is  attached 
by  short  tendon  bundles.  The  fibers  are  directed  for  the  most  part  longitudinally. 
The  thoracic  portion  is  quadrilateral  in  shape,  and  its  fibers  are  nearly  vertical. 
Its  deep  face  is  intimately  attached  to  the  dorso-scapular  ligament. 

Relations. — Superficially,  the  skin  and  fascia  (over  a  small  area),  the  trape- 
zius, and  the  cartilage  of  the  scapula;  deeply,  the  dorso-scapular  ligament,  the 
splenius,  complexus,  longissimus  dorsi,  and  serratus  anticus. 

Blood-supply. — Dorsal  and  superior  cervical  arteries. 

Nerve-supply. — Sixth  cervical  nerve. 

3.  Latissimus  Dorsi. — This  is  a  wide  muscle  which  has  the  form  of  a  right- 
angled  triangle.  It  lies  for  the  most  part  under  the  skin  and  panniculus,  on  the 
lateral  wall  of  the  thorax,  from  the  spine  to  the  arm. 

Origin. — The  lumlxxlorsal  fascia — and  by  this  means  from  the  lumbar  and 
thoracic  spines  as  far  forward  as  the  highest  point  of  the  withers. 

Insertion. — The  internal  tubercle  of  the  humerus,  in  common  with  the  teres 
major. 

Action. — To  draw  the  humerus  upward  and  backward  and  flex  the  shoulder- 
joint.     If  the  limb  is  advanced  and  fixed,  it  draws  the  trunk  fon^ard. 

Structure. — The  muscle  arises  by  a  wide  aponeurosis,  which  fuses  with  that 
of  the  serratus  posticus  and  with  the  lumbo-dorsal  fascia.  The  muscular  portion 
is  at  first  rather  thin,  but  by  the  convergence  of  its  fibers  becomes  thicker  as  it 
approaches  the  arm.  The  anterior  fibers  pass  almost  vertically  dowTiward  over 
the  dorsal  angle  of  the  scapula  and  its  cartilage.     The  posterior  fil)ers  are  directed 
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downward  and  forward.  The  thick  belly  formed  by  the  convergence  of  these 
passes  under  the  triceps  to  end  on  the  flat  tendon  of  insertion,  which  is  common 
to  this  muscle  and  the  teres  major. 

Blood-supply, — Subscapular,  intercostal,  and  lumbar  arteries. 

Nerve-supply. — Brachial  plexus  (eighth  cervical  and  dorsal  roots). 

B.  Ventral  Division 

1.  Mastoido-humeralis  (M.  brachiocephalicus;  levator  humeri). — This 
muscle  extends  along  the  side  of  the  neck  from  the  head  to  the  arm.  It  is 
incompletely  divisible  into  two  portions. 

Origin. — (1)  The  mastoid  process  of  the  petrous  temporal  bone  and  the 
occipital  crest;  (2)  the  wing  of  the  atlas  and  the  transverse  processes  of  the  second, 
third,  and  fourth  cervical  vertebrae. 

Insertion. — ^The  deltoid  tuberosity  and  the  curved  rough  line  which  extends 
from  this  to  the  distal  extremity  of  the  humerus. 

Action. — When  the  head  and  neck  are  fixed,  to  draw  the  limb  forward,  ex- 
tending the  shoulder  joint.  When  the  limb  is  fixed,  to  extend  the  head  and  neck, 
if  the  muscles  act  together;  acting  separately,  to  incline  the  head  and  neck  to 
the  same  side. 

Structure. — ^As  already  mentioned,  the  muscle  is  capable  of  incomplete 
division  into  two  parts,  the  line  of  division  being  indicated  by  the  emergence  of 
superficial  branches  of  the  ventral  divisions  of  the  cervical  nerves.  The 
mastoid  portion  (M.  cleido-mastoideus)  partly  overlaps  the  other  portion  (M. 
cleido-transversarius),  which  lies  dorsal  to  it.  The  former  is  attached  to  the 
mastoid  process  and  the  occipital  bone  by  a  broad  tendon  which  fuses  with  that 
of  the  splenius  and  trachelo-mastoideus;  it  is  also  attached  to  the  tendon  of  in- 
sertion of  the  stemo-cephalicus  by  ap)oneiu'osis.  The  dorsal  portion  is  attached 
to  the  transverse  processes  by  foiu*  fleshy  digitations.  The  belly  of  the  muscle 
is  adherent  superficially  to  the  cervical  fascia  and  the  panniculus,  and  deeply 
to  the  subscapulo-hyoideus.  In  front  of  the  shoulder  its  deep  face  is  marked 
by  a  tendinous  intersection  of  variable  development.*  Here  the  muscle  becomes 
wider,  covers  the  shoulder  joint,  passes  between  the  brachialis  and  biceps,  and  is 
inserted  by  means  of  a  wide  tendon  which  it  shares  with  the  superficial  pectoral 
muscle. 

Relations. — Superficially,  the  skin,  cervical  fascia,  the  parotid  gland,  the  pan- 
niculus, brachialis,  and  branches  of  the  cervical  nerves;  deeply,  the  splenius, 
trachelo-mastoideus,  rectus  capitis  anterior  major,  omo-hyoideus,  serratus  mag- 
nus,  anterior  deep  pectoral  and  biceps  muscles,  the  inferior  cervical  artery,  the 
prescapular  lymph-glands,  and  branches  of  the  cervical  nerves.  The  ventral 
edge  of  the  muscle  forms  the  dorsal  boundary  of  the  jugular  furrow.  The  dorsal 
border  may  be  in  contact  with  the  cervical  trapezius,  or  separated  from  it  by  a 
variable  interval. 

Blood-supply. — Inferior  cervical,  carotid,  and  vertebral  arteries. 

Nerve-supply. — Spinal  accessory  and  cervical  nerves. 

The  pectoral  fascia  is  a  thin  membrane  covering  the  surface  of  the  pectoral 
muscles,  to  which  it  is,  for  the  most  part,  pretty  intimately  attached.  It  de- 
taches a  layer  which  passes  between  the  superficial  and  deep  pectorals.  At  the 
posterior  edge  of  the  triceps  another  layer  is  given  off,  which  passes  on  the  outer 
surface  of  this  muscle  to  blend  with  the  scapular  fascia;  the  deeper  layer  becomes 
continuous  with  the  subscapular  and  cervical  fasciae. 

The  pectoral  muscles  form  a  large  fleshy  mass  which  occupies  the  space 

*  This  is  rei?arded  as  a  vestige  of  the  clavicle.  On  this  basis  the  portion  of  the  muscle  from 
the  vestige  to  the  arm  represents  the  clavicular  part  of  the  dehoid  of  man. 
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between  the  ventral  part  of  the  chest-wall  and  the  shoulder  and  arm.  They  are 
clearly  divisible  into  a  superficial  and  a  deep  layer.  The  superficial  layer  may  be 
subdivided  into  two  portions  by  careful  dissection;  the  deep  layer  is  clearly  made 
up  of  two  muscles. 

2.  Superficial  pectoral  (M.  peetoralis  superficialis). 

(a)  Anterior  superficial  pectoral  (portio  clavicularis  s.  descendens;  peetoralis 
anticus). — This  is  a  short,  thick,  somewhat  rounded  muscle,  which  extends  between 
the  anterior  part  of  the  sternum  and  the  front  of  the  arm.  It  forms  a  distinct  pro- 
minence on  the  front  of  the  breast,  which  is  easily  recognized  in  the  living  animal. 

Origin, — The  cariniform  cartilage  of  the  sternum. 

Insertion, — (1)  The  curved  line  of  the  humerus  with  the  mastoido-humeralis; 
(2)  the  fascia  of  the  arm. 

Actum. — To  adduct  and  advance  the  limb. 

Structure, — The  belly  of  the  muscle  is  convex  on  its  superficial  face,  but 
deeply  it  is  flattened  where  it  overlaps  the  posterior  superficial  pectoral.  Here 
the  two  muscles  are  usually  pretty  intimately  attached  to  each  other,  and  care 
must  be  exercised  in  making  the  separation.  The  tendon  of  insertion  blends  with 
that  of  the  mastoido-hiuneralis  and  with  the  fascia  of  the  arm.  At  the  middle 
line  of  the  breast  a  furrow  occurs  between  the  two  muscles;  laterally,  another 
furrow,  containing  the  cephalic  vein,  lies  between  the  muscle  and  the  mastoido- 
humeralis. 

Relations, — Superficially,  the  skin,  fascia,  and  panniculus;  deeply,  the  pos- 
terior division,  the  deep  pectoral,  and  the  biceps.  The  cephalic  vein  lies  in  the 
groove  between  this  muscle  and  the  mastoido-hiuneralis. 

(b)  Posterior  superficial  pectoral  (portio  stemocostalis;  peetoralis  trans- 
versus). — This  is  a  wide  muscular  sheet  which  extends  from  the  ventral  edge  of 
the  sternum  to  the  fascia  on  the  inner  surface  of  the  forearm. 

Origin. — (1)  The  ventral  edge  of  the  sternum  as  far  back  as  the  sixth  car- 
tilage; (2)  a  fibrous  raph^  common  to  the  two  muscles. 

Insertion. — (1)  The  fascia  on  the  proximal  third  of  the  forearm;  (2)  the 
curved  line  of  the  humerus  with  the  preceding  muscle. 

Action. — To  adduct  the  limb  and  to  tense  the  fascia  of  the  forearm. 

Structure. — It  is  thin  and  pale,  and  mixed  with  a  good  deal  of  fibrous  tissue. 
The  right  and  left  muscles  fuse  at  a  median  fibrous  raph^.  The  tendon  of  inser- 
tion unites  with  the  fascia  on  the  inner  side  of  the  forearm  for  the  most  part; 
only  a  small  part  in  front,  about  an  inch  in  width,  is  attached  to  the  hiunerus. 

RekUions, — Superficially,  the  skin,  fascia,  and  the  preceding  muscle;  deeply, 
the  deep  pectoral,  the  biceps,  and  the  brachialis;  at  the  elbow,  the  posterior 
radial  vessels,  the  median  nerve,  and  the  inner  and  middle  flexors  of  the  carpus. 

3.  Deep  pectoral  (M.  peetoralis  profundus). — This  muscle  is  much  thicker 
and  more  extensive  in  the  horse  than  the  superficial  pectoral.  It  consists  of 
two  distinct  portions. 

(a)  Anterior  deep  pectoral  (portio  prescapularis;  peetoralis  parvus). — 
This  division  is  prismatic  and  extends  from  the  anterior  part  of  the  lateral  sur- 
face of  the  sternum  to  the  cervical  angle  of  the  scapula. 

Origin. — The  anterior  half  of  the  lateral  surface  of  the  sternum  and  the 
cartilages  of  the  first  four  ribs. 

Insertion. — The  aponeurosis  which  covers  the  supraspinatus  at  its  dorsal 
end,  and  the  scapular  fascia. 

Action. — To  adduct  and  retract  the  limb;  when  the  limb  is  advanced  and 
fixed,  to  draw  the  trunk  fon^'ard. 

Structure, — The  muscle  is  almost  entirely  fleshy.  It  describes  a  curve  (con- 
vex anteriorly),  passing  at  first  fon^'ard,  then  upward  over  the  front  of  the  shoulder, 
a  little  to  its  inner  side,  and  finally  upward  and  backward  along  the  anterior 
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border  of  the  supraspinatus.  It  is  loosely  attached  to  the  latter  muscle,  and 
terminates  in  a  pointed  end  which  becomes  more  firmly  attached  near  the  cer- 
vical angle  of  the  scapula. 

Relations. — Superficially,  the  skin  and  fascia,  the  panniculus,  superficial  pec- 
toral, trapezius,  and  mastoido-humeralis  muscles,  the  cephalic  vein,  and  the 
inferior  cervical  artery;  deeply,  the  posterior  deep  pectoral,  biceps,  supraspi- 
natus, omo-hyoideus,  and  serratus  magnus  muscles,  the  brachial  vessels,  and  the 
branches  of  the  brachial  plexus  of  nerves. 

(b)  Posterior  deep  pectoral  (portio  humeralis  s.  ascendens;  pectoralis 
magnus). — This  is  much  the  largest  of  the  pectoral  group  in  the  horse.  It  is 
somewhat  triangular  or  fan-shaped. 

Origin. — (1)  The  abdominal  tunic;  (2)  the  xiphoid  cartilage  and  ventral 
aspect  of  the  sternum ;  (3)  the  cartilages  of  the  fourth  to  the  ninth  ribs. 

Insertion. — (1)  The  internal  tuberosity  of  the  humerus;  (2)  the  external  lip 
of  the  bicipital  groove;   (3)  the  tendon  of  origin  of  the  coraco-brachialis. 

Action. — To  adduct  and  retract  the  limb;  if  the  limb  is  advanced  and  fixed, 
to  draw  the  trunk  forward. 

Structure. — This  muscle  is  also  almost  entirely  fleshy.  Its  posterior  part  is 
wide  and  thin,  but  as  the  muscle  is  traced  forward,  it  becomes  narrower  and  much 
thicker.  It  passes  forward  and  slightly  upward  in  a  gentle  curve  to  its  insertion. 
The  humeral  insertion  is  just  below  that  of  the  inner  division  of  the  supraspi- 
natus. Part  of  the  fibers  are  insert<?d  by  means  of  a  tendinous  band  which  binds 
down  the  tendon  of  the  biceps  and  is  attached  to  the  external  lip  of  the  bicipital 
groove,  and  a  small  part  is  attached  to  the  tendon  of  origin  of  the  coraco-brachialis. 

Relations. — Superficially,  the  skin,  panniculus,  and  superficial  pectoral; 
deeply,  the  abdominal  tunic,  the  external  oblique,  the  rectus  abdominis  et  thoracis, 
the  brachial  vessels,  and  branches  of  the  brachial  plexus  of  nerves.  The  external 
thoracic  vein  lies  along  the  outer  or  upper  border. 

Blood-supply. — Internal  and  external  thoracic,  inferior  cervical,  anterior 
circumflex,  and  intercostal  arteries. 

Nerve-supply. — Pectoral  (or  thoracic)  nerves,  from  the  brachial  plexus. 

4.  Serratus  magnus  (M.  serratus  ventralis). — This  is  a  large,  fan-shaped 
muscle,  situated  on  the  lateral  surface  of  the  neck  and  thorax.  It  derives  its 
name  from  the  serrated  ventral  edge  of  its  thoracic  portion.  It  consists  of  a 
cervical  and  a  thoracic  portion. 

(a)  Cervical  part  (AI.  serratus  cervicis;  levator  scapulae  hominis). 
Origin. — The  transverse  processes  of  the  last  four  or  five  cervical  vertebra. 
Insertion. — The  anterior  triangular  area  on  the  costal  surface  of  the  scapula 

and  the  adjacent  part  of  the  cartilage. 

(b)  Thoracic    part    (M.  serratus  thoracis;  serratus  anterior  hominis). 
Origin. — The  external  surfac(*s  of  the  first  eight  or  nine  ribs. 

Insertion. — The  posterior  triangular  area  on  the  costal  surface  of  the  scapula 
and  the  adjacent  part  of  the  cartilage. 

Action. — The  two  muscU^  form  a  sort  of  sling  in  which  the  trunk  is  sus- 
pendcnl.  Contracting  together,  they  raise  the  thorax;  contracting  singly,  the 
weight  is  shifted  to  the  limb  on  the  side  of  the  muscle  acting.  The  two  parts 
can  contract  w^parately  and  are  antagonistic  in  their  action  on  the  scapula. 
The  cervical  part  draws  the  base  of  the  scapula  toward  the  neck,  while  the  thoracic 
part  has  the  opiK)site  action;  these  effects  concur  in  the  backward  and  for- 
wani  swing  of  the  limb  resj>ectively.  With  the  limb  fixtnl,  the  cervical  part 
extends  (rais<^s)  the  neck  or  inclini^  it  laterally.  The  thoracic  part  may  act  as  a 
muscle  of  forctnl  inspiration. 

Structure. —  In  the  donu^ticatcxl  animals  then*  is  no  such  clear  <livision  of 
the  muscle  as  is  found  in  man  and  the  apes.     On  account  of  the  ihtYen^nce  in 
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action,  however,  it  seems  desirable  to  distinguish  the  two  portions.  The  cer- 
vical part  is  thick  and  almost  entirely  fleshy.  The  thoracic  part  has  on  its 
superficial  face  a  thick,  tendinous  layer  which  may  sustain  the  weight  of  the 
trunk  when  the  muscle  substance  relaxes.  The  ventral  edge  presents  distinct 
digitations,  the  last  four  of  which  alternate  with  those  of  the  obliquus  extemus 
abdominis,  and  are  covered  by  the  abdominal  tunic.  The  fourth,  fifth,  and  sixth 
digitations  extend  nearly  to  the  distal  ends  of  the  ribs.  The  last  digitation  is 
small  and  may  be  absent.  Exceptionally  additional  digitations  may  be  attached 
to  the  tenth  or  eleventh  rib  or  to  the  fascia  over  the  intercostal  muscles.  The 
fibers  converge  to  the  insertion,  which  is  thick  and  is  intersected  by  elastic  lam- 
ellae derived  from  the  dorso-scapular  ligament. 

Relations. — Superficially,  the  mastoido-humeralis,  trapezius,  deep  pectoral, 
subscapularis,  teres  major,  latissimus  dorsi,  panniculus  carnosus,  the  abdominal 
tunic,  the  brachial  vessels,  and  the  long  thoracic  nerve;  deeply,  the  splenius, 
complexus,  longissimus,  transversalis  costarum,  the  ribs  and  external  intercostal 
muscles,  and  branches  of  the  superior  cervical  and  dorsal  arteries. 

Blood-supply. — Superior  cervical,  dorsal,  vertebral,  and  intercostal  arteries. 

Nerve-supply. — Brachial  plexus. 


n.  THE  MUSCLES  OF  THE  SHOULDER 

Under  this  head  will  be  described  those  muscles  which  arise  on  the  scapula 
and  end  on  the  arm;  they  may  be  divided  into  two  groups — one  covering  the 
dorsuln,  the  other  the  venter  of  the  scapula. 

The  superficial  fascia  of  the  shoulder  and  arm  contains  the  panniculus  carno- 
sus of  this  region,  and  may  be  considered  to  be  continued  on  the  inner  side  of  the 
limb  by  the  subscapular  fascia. 

The  thoracic  or  scapulo-humeral  portion  of  the  panniculus  (M.  cutaneus 
scapulse  et  humeri)  arises  by  a  thin  aponeurosis  from  the  ligamentimi  nuchae  at 
the  withers.  The  fleshy  portion  begins  over  the  upper  part  of  the  scapula  and 
extends  to  the  elbow.  Its  fibers  have  in  general  a  dorso-ventral  direction.  It  is 
continuous  behind  with  the  abdominal  portion. 

The  deep  fascia  of  the  shoulder  and  arm  (Fascia  omobrachialis)  is  much  more 
developed  and  important.  It  is  strong  and  tendinous,  and  is  intimately  adherent 
to  the  muscles  on  the  outer  surface  of  the  scapula,  between  which  it  detaches 
intermuscular  septa,  which  are  attached  to  the  spine  and  borders  of  the  scapula. 
The  brachial  portion  is,  for  the  most  part,  only  loosely  attached  to  the  underly- 
ing muscles,  for  which  it  forms  sheaths;  it  is  attached  to  the  humerus,  especially 
to  the  lips  of  the  bicipital  groove  and  the  deltoid  tuberosity.  It  blends  distally 
with  the  tendon  of  insertion  of  the  biceps,  and  is  continued  by  the  antibrachial 
fascia. 

A.  External  Group  (Fig*.  178.  179) 

1.  Deltoid  (M.  deltoideus;  long  abductor  of  the  arm;  scapular  portion  of 
the  deltoid  of  man). — This  lies  partly  on  the  triceps  in  the  angle  between  the 
scapula  and  humerus,  partly  on  the  infraspinatus  and  teres  minor. 

Origin. — (1)  The  upper  part  of  the  p)osterior  border  of  the  scapula;  (2)  the 
spine  of  the  scapula,  by  means  of  the  strong  aponeurosis  which  covers  the  infra- 
spinatus. 

Insertion. — The  deltoid  tuberosity  of  the  humerus. 

Action. — To  flex  the  shoulder  joint  and  abduct  the  arm. 

Structure. — The  origin  of  the  muscle  is  partly  aponeurotic,  partly  fleshy. 
The  aponeurosis  fuses  with  that  of  the  infraspinatus;  the  posterior  part  is 
attached  to  the  scapula  immediately  in  front  of  the  origin  of  the  long  head  of  the 
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triceps.  The  belly  of  the  muscle  lies  for  the  most  part  in  a  cavity  formed  m 
the  triceps.     It  is  widest  about  its  middle. 

Relations, — Superficially,  the  skin,  fascia,  panniculus,  and  mastoido-humeralis; 
deeply,  the  infraspinatus,  teres  minor,  triceps,  and  brachialis  muscles,  and 
branches  of  the  posterior  circumflex  artery  and  axillary  nerve. 

Blood-supply. — Subscapular  artery  (chiefly  through  the  posterior  circumflex). 

Nerve-supply. — Suprascapular  and  axillary  nerves. 

2.  Supraspinatus. — This  muscle  occupies  the  supraspinous  fossa,  which  it 
fills,  and  beyond  which  it  extends,  thus  coming  in  contact  with  the  subscapularis. 

Origin. — The  supraspinous  fossa,  the  spine,  and  the  lower  part  of  the  car- 
tilage of  the  scapula. 

Insertion. — ^The  inner  and  outer  lips  of  the  bicipital  groove. 

Action. — To  extend  the  shoulder  joint.  It  also  assists  in  preventing  dis- 
location. 

Structure. — The  surface  of  the  muscle  is  covered  by  a  strong  aponeurosis, 
from  the  deep  face  of  which  many  fibers  arise.  The  muscle  is  thin  at  its  origin 
from  the  cartilage,  but  becomes  considerably  thicker  below.  At  the  neck  of  the 
scapula  it  divides  into  two  branches,  between  which  the  tendon  of  origin  of  the 
biceps  emerges.  These  branches,  fleshy  superficially,  tendinous  deeply,  are 
inserted  into  the  lips  of  the  bicipital  groove.  They  are  united  by  a  fibrous  mem- 
brane already  mentioned  in  connection  with  the  deep  pectoral  muscle;  some 
fibers  are  attached  to  this  membrane  and  the  capsule  of  the  shoulder  joint. 

Relations. — Superficially,  the  skin,  fascia,  panniculus,  trapezius,  and  mas- 
toido-humeralis; deeply,  the  scapula  and  its  cartilage,  the  subscapularis  muscle, 
and  the  suprascapular  vessels  and  nerve;  in  front,  the  anterior  deep  pectoral 
muscle;  behind,  the  spine  of  the  scapula  and  infraspinatus  muscle. 

Blood-supply. — Suprascapular  and  posterior  circumflex  arteries. 

Nerve-supply. — Suprascapular  nerve. 

3.  Infraspinatus. — This  muscle  occupies  the  greater  part  of  the  infraspinous 
fossa. 

Origin. — The  infraspinous  fossa  and  the  scapular  cartilage. 

Insertion. — (1)  The  outer  tuberosity  of  the  humerus,  distal  to  the  outer 
insertion  of  the  supraspinatus;  (2)  the  posterior  eminence  of  the  outer  tuberosity. 

Action. — To  abduct  the  arm  and  rotate  it  outward.^  It  also  plays  the  part 
of  a  lateral  ligament. 

Structure. — This  muscle  is  also  covered  by  a  strong  aponeurosis,  from  which 
many  fibers  arise,  and  by  means  of  which  the  deltoid  is  attached  to  the  spine  of 
the  scapula.  A  thick  tendinous  layer  partially  divides  the  muscle  into  two  strata, 
and,  coming  to  the  surface  at  the  shoulder  joint,  constitutes  the  chief  means  of 
insertion.  This  tendon,  an  inch  or  more  (3  cm.)  in  width,  passes  over  the  posterior 
eminence  of  the  external  tuberosity  of  the  humerus;  it  is  bound  down  by  a  fibrous 
sheet,  and  a  S3^ovial  bursa  is  interposed  between  the  tendon  and  the  bone.  When 
the  long  insertion  is  cut  and  reflected,  the  short  insertion,  partly  tendinous,  partly 
fleshy,  is  exposed. 

Relations. — Superficially,  the  skin,  fascia,  panniculus,  trapezius,  and  deltoid; 
deeply,  the  scapula  and  its  cartilage,  the  shoulder  joint  and  capsule,  the  long 
head  of  the  triceps,  the  teres  minor,  and  the  nutrient  artery  of  the  scapula. 

Blood-supply. — Subscapular  artery. 

Nerve-supply. — Suprascapular  and  axillary  nerves. 

4.  Teres  minor. — This  is  a  much  smaller  muscle  than  the  foregoing.  It 
lies  chiefly  on  the  triceps,  under  cover  of  the  deltoid  and  infraspinatus. 

Origin. — (1)  The  rough  lines  on  the  distal  and  posterior  part  of  the  infra- 

*  Giinther  states  that  this  muscle  assists  in  extension  or  flexion  according  to  the  position 
of  the  head  of  the  humerus  relative  to  the  glenoid  cavity. 
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spinous  fossa;    (2)  a  small  part  of  the  posterior  border  of  the  Bcapula,  about  its 
middle;   (3)  a  tubercle  near  the  rim  of  the  glenoid  artery. 

Insertion. — The  deltoid  tuberosity  and  a  small  area  just  atiove  it. 

Adion. — To  flex  the 
shoulder  joint  and  to  ab- 
duct the  arm ;  also  to  assist 
in  outward  rotation. 

SlrtictuTe. — The  muscle 
is  not  rounded  in  the  horse 
and  ox,  but  Sat  and  triangu- 
lar. Its  origin  from  the  pos- 
terior border  of  the  scapula 
is  by  means  of  an  aponeu- 
rosis which  also  gives  origin 
to  fibers  of  the  infraspinatus 
and  triceps.  A  bursa  is 
commonly  found  between 
the  terminal  part  of  the 
muscle  and  the  capsule  of 
the  shoulder  joint,  and  is 
often  continuous  with  that 
of  the  infraspinatus. 

Relations.  —  Superfici-  i^ib^^- 

ally,  the  deltoid  aad  infra- 
spinatus   muscles;    deeply, 

the  scapula,   the   shoulder  "^ 

joint,  and  the  triceps  mus-  arpiin- 

cle. 

Blood-supply.  —  Sub- 
scapular artery  (circumflex 
branches). 

Nerve-supply,  —  Axil- 
lary nerve. 


B.  INTBRNAL  GROUP 

1.  Subscapularis.- 


Htdfitxcr 


This   muscle    occupies  the 
subscapular   fossa,   beyond 
which,  however,  it  extends        b 
both  before  and  behind. 

Origin. — The  subscap- 
ular fossa. 

Insertion. — The  poste- 
rior eminence  of  the  internal 
tuberosity  of  the  humerus.       ^'"  >"  -"■^'"■■■™  <"  THo.Ar.r  l-b  of  ho»f..  int««al  v™. 

^c(/on.-Toadductthe     ^;  s/;^,^^^^'^^™^.^':'"!"™"^^^^ 

humerus.  tem  major^W.  longhwlol  lri<«i»:»a.  ma,  lEnMrfascuEsnubru-biU 

Structure.— The  muscle       "■  '•"'^'^  l"*"  "•  t"«P»-     (■^f'"'  EUMbereer.  in  Luserings  Ailu.) 

is  flat  and  triangular,  with 

the  base  upward.  The  latter  is  thin  and  intertligitatrs  with  the  scapular  attach- 
ments of  the  serratus-  Below  this  the  belly  thickens  and  becomes  narrower.  It 
is  covered  by  an  aponeurosis,  and  contains  a  considerable  amount  of  tendinous 
tissue.  The  tendon  of  insertion  is  crossed  by  the  tendon  of  origin  of  the  coraco- 
brachialis;   it  is  intimately  adherent  to  the  capsule  of  the  shoulder  joint,  and 
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may  be  regarded  as  replacing  the  internal  ligament  of  the  latter.  A  small  bursa 
may  occm*  here. 

Relations, — Superficially,  the  scapula  and  shoulder  joint,  the  supraspinatus, 
triceps,  and  teres  major  muscles;  deeply,  the  serratus  magnus  muscle,  the  bra- 
chial vessels,  and  the  chief  branches  of  the  brachial  plexus.  The  subscapular 
vessels  run  along  or  near  the  posterior  edge  of  the  muscle. 

Blood-supply, — Subscapular  artery. 

Nerve-supply, — Subscapular  nerves  (from  the  brachial  plexus). 

2.  Teres  major  (Teres  internus;  adductor  of  the  arm). — This  muscle  is  flat, 
widest  about  its  middle,  and  lies  chiefly  on  the  deep  face  of  the  triceps. 

Origin, — The  dorsal  angle  and  the  adjacent  part  of  the  posterior  border  of 
the  scapula. 

Insertion, — The  tubercle  on  the  inner  surface  of  the  shaft  of  the  humerus,  in 
common  with  the  latissimus  dorsi. 

Action, — To  flex  the  shoulder  joint  and  adduct  the  arm. 

Structure, — It  is  for  the  most  part  fleshy,  but  the  origin  consists  of  an  apo- 
neurosis which  blends  with  that  of  the  tensor  fasciae  antibrachii.  The  insertion 
is  by  a  flat  tendon  which  fuses  with  that  of  the  latissimus  dorsi. 

Relations, — Superficially,  the  triceps,  infraspinatus,  and  deltoid  muscles; 
deeply,  the  serratus  magnus  muscle.  The  subscapular  vessels  lie  in  a  groove 
between  the  anterior  edge  of  this  muscle  and  the  posterior  border  of  the  subscapu- 
laris;  near  the  shoulder  joint  the  posterior  circumflex  artery  and  the  axillary 
nerve  emerge  between  the  two  muscles.  The  deep  face  of  the  muscle  is  crossed 
by  the  thoracic  branches  of  the  brachial  plexus,  and  by  the  branch  of  the  subscap- 
ular artery  which  supplies  the  latissimus  dorsi. 

Blood-supply, — Subscapular  artery. 

Nerve-supply, — Axillary  nerve. 

3.  Coraco-brachialis  (Coraco-humeralis). — This  muscle  lies  on  the  inner  sur- 
face of  the  shoulder  joint  and  the  arm. 

Origin, — ^The  coracoid  process  of  the  scapula. 

Insertion, — (1)  A  small  area  above  the  internal  tubercle  of  the  humerus; 
(2)  the  middle  third  of  the  anterior  surface  of  the  humerus. 

Action, — To  adduct  the  arm  and  to  flex  the  shoulder  joint. 

Structure, — The  long  tendon  of  origin  emerges  between  the  subscapularis 
and  the  inner  branch  of  the  supraspinatus.  It  passes  over  the  terminal  part  of 
the  subscapularis  and  is  provided  with  a  S3niovial  sheath.  The  muscular  part 
spreads  out  and  divides  into  two  portions.  The  smaller  and  shorter  portion  is 
inserted  into  the  proximal  third  of  the  shaft  of  the  humerus,  close  to  the  origin 
of  the  lateral  head  of  the  triceps;  the  larger  and  longer  portion  is  inserted  into  the 
middle  third  of  the  humerus,  in  front  of  the  internal  tubercle  and  the  inner  head 
of  the  triceps. 

Relations. — Externally,  the  subscapularis  muscle  and  the  humerus;  inter- 
nally, the  deep  pectoral  and  brachialis  muscles.  The  anterior  circumflex  artery 
and  the  nerve  to  the  biceps  usually  emerge  between  the  two  insertions,  and  the 
brachial  vessels  lie  along  the  posterior  border  of  the  muscle. 

Blood-supply, — Anterior  circumflex  artery. 

Nerve-supply. — Musculo-cutaneous  nerve. 

4.  Capsularis  (Scapulo-humeralis  posticus  s.  gracilis). — This  is  a  ver>'  small 
muscle,  which  lies  on  the  back  of  the  capsule  of  the  shoulder  joint. 

Origin. — The  scapula,  close  to  the  rim  of  the  glenoid  cavity. 

Insertion. — The  posterior  surface  of  the  shaft  of  the  humerus,  a  short  distance 
below  the  head. 

Action. — It  may  perhaps  tense  the  capsule  of  the  shoulder  joint  and  prevent 
its  being  pinched  during  flexion. 
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Structure. — It  is  fleshy  and  usually  about  the  breadth  of  a  finger.  It  may, 
however,  consist  of  only  a  few  bundles  of  fibers;  sometimes  it  is  double.  Its 
attachment  to  the  joint  capsule  is  slight.  It  passes  through  the  brachialis  muscle 
to  reach  its  insertion. 

Relations. — Superficially,  the  teres  minor  and  triceps  muscles;  deeply,  the 
teres  major  and  subscapularis  muscles,  and  the  capsule  of  the  joint. 

Blood-supply. — Posterior  circumflex  artery. 

Nerve-supply. — Axillary  nerve. 


m.    THE  MUSCLES  OF  THE  AKM 
This  group  consists  of  five  muscles  which  are  grouped  around  the  humerus. 
They  arise  from  the  scapula  and  the  humerus,  and  are  inserted  into  the  forearm. 
They  act  on  the  elbow  joint  and  the  fascia  of  the  forearm. 


ExttTwd  tuhtTosily  of  humerut  - 


Deltoid  tuberoailg  ■ 
Biceps  brachii ' 


moX  Utterai  ligament  of  elbow  joint 


Fio.  188.— Bictre  t: 


1.  Biceps  brachii  (Coraco-radialis;  flexor  brachii). — This  is  a  strong,  some- 
what rounded  muscle,  which  lies  on  the  anterior  surface  of  the  humerus. 

Origin. — The  tuberosity  of  the  scapula. 

Insertion. — (1)  The  bicipital  tuberosity  of  the  radius;  (2)  the  internal  lat- 
eral ligament  of  the  elbow  joint;  (3)  the  fascia  of  the  forearm  and  the  tendon  of  the 
extensor  carpi  radialis. 

Action. — To  flex  the  elbow  joint,  to  fix  the  shoulder,  elbow,  and  carpus  in 
standing,  and  to  tense  the  fascia  of  the  forearm. 

Structure. — The  muscle  is  incloseil  in  a  double  sheath  of  fascia,  which  is 
attached  to  the  lips  of  the  bicipital  groove  and  the  deltoid  ridge  of  the  humerus. 
The  tendon  of  origin  is  moulded  on  the  bicipital  groove ;  it  is  verj-  strong  and  dense 
and  is  partly  cartilaginous.  Ita  play  over  the  groove  is  facilitated  by  the  large 
bicipital  bursa  (Bursa  intertubercularis).  The  synovial  membrane  covers  not 
only  the  deep  face  of  the  tendon,  but  extends  somewhat  over  the  edges  to  the 
superficial  face.  A  well-marked  tendinous  intersection  runs  through  the  belly 
of  the  muscle  and  divides  distally  into  two  portions.  Of  these,  the  short,  thick 
one  is  inserted  into  the  bicipital  tuberosity  and  detaches  fibers  to  the  internal 
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t      ThP  lone  tendon  (Lacertus  fibrosus)  is  thinner,  blends  with  the 
lateral  hgament.    The  long  tenaon  yi^  ^^  ^^^  extensor  carpi 

fascia  of  the  forearm,  and  ends  by  fusing  wiin 

radialis.  „        .  „*„;/A^v,iimprali8  and  brachialis  muscles;  in- 

/?eWion^.-Externally,  the  '^f^^^^T^'^^^^eial  pectoral  muscles;  in  front, 
temally,  the  posterior  deep  P«<=^^^1  ^^,*^,^f^^^  mus- 

sel:, t:z:^:^c^^^^^^^^^^^^^^^'  -'  ^'^  --^~ 


nerve. 


kod-wly-Branches  of  the  brachial  and  anterior  radial  arteries. 
^Z.7r&'i^Z^^ouSZr:^rn.s.,    brachialis   anticus).-This 

muscle  occupies  the  -"^^"{-^^X^'lLtJL'r  s^^^^      the  humerus. 

rZli^^-iSrS^^^^^^^^^^^  the  radius  (under  cover  of  the 

lateral  ligament)  and  the  arciform  ligament. 

Action.— To  flex  the  elbow  joint.  ^ 

Structure-The  peculiar  ^P^^^^^^^^X  ortle^SeriS  surface  of  the 
often  applied  ^o  it-humerahs  obhquus^  3^1  the  lateml  surface,  crosses  the 
shaft,  close  to  the  head  ^^^^f  ^""^^^'j^'.^.^h'^^^^^^  side  of  the  forearm  by  passing 
tSertrSitdtetiT::':;^^^^^^^  entirely  fleshy,  with  the  exception 
of  its  relatively  slende^te^^^^^^^^^  ^^^  ^^^  ^^^^^  deltoui,  triceps 

n  .  ^'^S'^Sl^^nLiToido-humeralis  muscles     The  anterior  radial  artery 
^^^^T^tlJ^e^P  faS'oTth^m^^^^  in  its  distal  third,  and  the  radial  nerve  accom- 
pSthtmScleln  the  distal  half  of  the  musculo-spiral  groove. 
Btood-suppti/.— Brachial  artery. 

^^:Zf'Zc^^^^^^-^  (Fig.    187)*     (Scapulo-uhiaris;    long   «ctensor 
of  the  f^re'm;    "cessory  anconeus  of  the   latissimus   doi.i).-This  is   a   thm 

«^i^  «rKir>h  lies  on  the  inner  surface  of  the  triceps, 
"^t^];!  -The  tendon  of  insertion  of  the  latissunus  dorsi  and  the  posterior 

^'''Lttt^.-a)  The  fascia  of  the  forearm;  (2)  a  smaU  eminence  on  the  posterior 

^'^Aalc^-t^'^'^^r^  the  fascia  of  the  forearm  and  to  extend  the  elbow 

^°^\trudure  -The  origin  consists  of  a  very  thin  aponeurosis  which  blends  with 
those  of  the  caput  Ionium  and  the  latissimus  dorsi.  The  muscular  portion  >8 
nu^te  thin  in  its  anterio?  part,  somewhat  thicker  behind,  and  is  narrower  than  the 
^Ceurotic  origin.  It  is  succeeded  by  an  aponeurotic  insertion,  which  ends  chiefly 
brblending  ^th  the  fascia  of  the  forearm  a  Uttle  below  the  elbow.  There  is,  how- 
»vpr  a  small  but  constant  tendinous  attachment  to  the  olecranon. 

fieJations —Externally,  the  panniculus,  triceps  (long  and  internal  heads), 
the  inner  and  middle  flexors  of  the  carpus,  and  the  ulnar  vessels  and  nerve;  in- 
ternally, the  latissimus  dorsi,  serratus  magnus,  and  posterior  pectoral  muscles. 

Blood-supply. — Subscapular,  ulnar,  and  deep  brachial  arteries. 

JVeroe-suppJw.- Radial  nerve. 

4.  Triceps  brachii  (Figs.  178,  179,  187)   (Brachial  triceps;  triceps  extensor 
cubiti). This,  together  with  the  preceding  muscle,  constitutes  the  large  muscular 

1  M'Fadvean  and  VauRhan  term  this  muscle  the  scapulo-ulnaris,  while  Arloing  and  1**^>J® 
term  it  "Ancone  acecssoire  <lu  grand  dorsal."  The  above  name  seems  to  agree  best  with  the 
chief  insertion  and  action,  although  it  certainly  arises  largely  from  the  tendon  of  mserUon  ot 
the  latissimus  dorsi. 
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mass  which  fills  the  angle  between  the  posterior  border  of  the  scapula  and  the 
humerus.     It  is  cleariy  divisible  into  three  heads,  as  described  below. 

(a)  Long  head  (Caput  longum  tricipitis;  anconeus  longus;  caput  magnum). 
— This,  the  largest  and  longest  of  the  three  heads,  is  a  powerful,  thick,  triangular 
muscle,  which  extends  from  the  posterior  border  of  the  scapula  to  the  olecranon. 

Origin, — The  posterior  border  of  the  scapula. 

Insertion. — ^The  outer  and  posterior  part  of  the  summit  of  the  olecranon. 

Action. — (1)  To  extend  the  elbow  joint;  (2)  to  flex  the  shoulder  joint. 

Structure. — The  muscle  arises  by  a  wide,  strong  aponeurosis  from  the  posterior 
border  of  the  scapula.  From  this  the  bundles  of  the  fleshy  portion  converge  to 
the  short,  strong  tendon  of  insertion.  A  careful  examination  will  show  that  the 
muscle  is  penetrated  by  a  tendinous  intersection  from  which  many  fibers  take  origin 
obliquely.  The  superficial  face  is  covered  by  an  aponeurosis  which  is  specially 
developed  at  its  distal  part.     A  small  bursa  occurs  under  the  tendon  of  insertion. 

RekUions. — Externally,  the  panniculus,  deltoid,  infraspinatus,  teres  minor, 
and  the  external  head;  internally,  the  tensor  fasciae  antibrachii,  teres  major, 
latissimus  dorsi,  and  posterior  deep  pectoral  muscles,  and  the  subscapular  vessels; 
in  front,  the  brachialis,  and  the  inner  head,  the  deep  brachial  and  posterior  circum- 
flex vessels,  and  the  axillary  and  radial  nerves;  behind,  the  skin  and  fascia. 

Blood-supply. — Subscapular  and  deep  brachial  arteries. 

Nerve-supply. — Radial  nerve. 

(b)  External  head  (Caput  laterale  tricipitis  s.  anconeus  lateralis  s.  extemus; 
caput  medium). — This  is  a  strong,  quadrilateral  muscle,  which  lies  on  the  outer 
surface  of  the  arm.  Its  proximal  third  is  covered  by  the  deltoid  and  teres  minor 
muscles;    the  remainder  only  by  the  thin  panniculus  and  the  skin. 

Origin. — ^The  deltoid  tuberosity  and  the  curved  rough  line  which  extends  from 
it  to  the  neck  of  the  humerus. 

Insertion. — (1)  A  small  prominent  area  on  the  outer  surface  of  the  olecranon; 
(2)  the  tendon  of  the  long  head. 

Action. — ^To  extend  the  elbow  joint. 

Structure. — ^The  orighi  consists  of  short  tendinous  fibers.  The  belly  is  thick, 
and  is  composed  of  parallel  bundles  which  are  directed  obliquely  downward  and 
backward.  They  are  inserted  partly  into  the  tendon  of  the  long  head  and  partly 
into  the  olecranon  below  and  in  front  of  that  tendon. 

Relations. — EJxtemally,  the  deltoid,  teres  minor,  and  panniculus  muscles; 
internally,  the  long  and  inner  heads  and  the  brachialis  muscle.  Branches  of  the 
circumflex  vessels  and  axillary  nerve  emerge  between  the  posterior  edge  of  the 
muscle  and  the  long  head.  The  deep  face  of  the  muscle  is  related  to  the  branches 
of  the  deep  brachial  artery  and  of  the  radial  nerve. 

Blood-supply. — Posterior  circumflex  and  deep  brachial  arteries. 

Nerve-supply. — Radial  nerve. 

(c)  Internal  head  (Fig.  193)  (Caput  mediale  tricipitis;  anconeus  medialis  s- 
intemus;  caput  parvum). — This  is  much  the  smallest  of  the  three  heads.  It  is 
situated  on  the  inner  surface  of  the  arm,  and  extends  from  the  middle  third  of  the 
himierus  to  the  olecranon. 

Origin. — ^The  middle  third  of  the  inner  surface  of  the  shaft  of  the  humerus, 
behind  and  below  the  internal  tubercle. 

Insertion. — ^The  inner  and  fore  part  of  the  summit  of  the  olecranon,  between  the 
insertion  of  the  long  head  and  the  origin  of  the  ulnar  head  of  the  flexor  perforans. 

Action. — To  extend  the  elbow  joint. 

Structure. — The  muscle  is  fleshy  except  at  its  insertion,  where  it  has  a  flat 
tendon,  under  which  a  small  bursa  may  be  found. 

Relations. — Externally,  the  humerus,  brachialis,  anconeus,  and  the  external 
bead;    internally,  the  posterior  deep  pectoral,   coraco-brachialis,   teres  major, 
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latissimus  dorai,  and  tensor  fascism  antibrachii  muscles,  the  brachial  and  deep 
brachial  vessels,  and  the  median  and  ulnar  nerves;  behind,  the  long  head,  branches 
of  the  deep  brachial  vessels,  and  the  radial  nerve. 
Blood-supply. — Deep  brachial  and  ulnar  arteries. 
Nerve-supply. — Radial  nerve. 

5.  Anconeus  (M.  anconeus  parvus  s.  subanconeus). — This  is  a  small  fleshy 
muscle  which  covers  the  olecranon  fossa  and  is  covered  by  the  triceps.  It  is  some- 
what ditiicult  to  separate  from  the  outer  head. 

Oriyin. — The  distal  third  of  the  posterior  surface  of  the  humerus. 

Insertion. — The    outer 
surface  of  the  olecranon. 
■.p  JUxor  teud^  Action.-To  extend  the 

elbow  jomt,  and  to  raise  the 
capsule  of  the  joint  and 
prevent  its  being  pinched 
during  extension. 

Structure. — It  is  almost 
entirely  fleshy,  and  is  ad- 
herent by  its  deep  face  to 
the  joint  capsule. 

Relaiions.  —  Superfici- 
ally, the  triceps  muscle; 
deeply,  the  humerus  and 
the  elbow  joint. 

Blood-supply.  —  Deep 
brachial  artery. 

Nerve-supply. — Radial 


slal  end  of  amalL  metacarpal  bone 
apcn^ory  ligament 


inch  of  ruperfidal  flexor  lendon 
lai  digiial  annular  ligament 
Upper  border  of  lateral  cartilage 


Fio.  18B.— DioiT  or  Hoube,  Pomr-KtOK  Vikw. 
14.  Deep  flaxor  tcndoa:  /fi,  supertiiHal  <1««or  tendon:  /5,  pogterior 
■DDUlar  licament  of  fetlock;  17,  |iro-iinul  snnuliir  or  vaginal  ligamenl 
of  rligit:  If.  Utera]  cartilage;  ti,  planter  ciuhion.     (After  EUenberger. 


IV.  FASCLE  AND  MUSCLES 
OF  THE  FOREARM 

ANDMANUS 
The  forearm  is  covered 
on  three  sides  by  the  mus- 
cles of  this  group,  leaving 
the  inner  surface  of  the  radi- 
us for  the  most  part  subcu- 
taneous.   The  extensors  of 
the  carpus  and  digit  lie  on  the  anterior  (dorsal)  and  external  part  of  the  region, 
while  the  flexors  occupy  the  posterior  (volar)  surface. 

The  fascia  of  the  forearm  (Fascia  antibrachii)  forms  a  very  strong  and  complete 
investment  for  all  the  muscles  of  the  region.  The  superficial  fascia  is  thin,  and 
disappears  at  the  carpus  by  fusing  with  the  deep  fascia.  The  deep  fascia  is  very 
strong  and  tendinous  in  character.  It  furnishes  insertion  at  its  upper  and  imier 
part  to  the  tensor  faseiEc  antibrachii  and  posterior  superficial  pectoral  muscles; 
at  its  upper  anterior  and  outer  part,  to  aponeuroses  from  the  mastoido-bumeralis 
and  biceps.  It  is  attached  at  the  elbow  by  its  deep  face  to  the  outer  tuberosities  of 
the  humerus  and  radius,  to  the  ulna,  and  to  the  lateral  ligaments.  On  the  inner 
surface  of  the  forearm  it  blends  with  the  periosteum  on  the  subcutaneous  surface 
of  the  radius.  It  is  closely  adherent  to  the  surface  of  the  extensor  muscles,  but  is 
rather  loosely  attached  to  the  flexors.  From  its  deep  face  are  detached  inter- 
muscular septa,  which  form  sheaths  for  the  muscles  and  are  attached  to  the  under- 
lying bones.     The  principal  septa  are:  (a)  One  which  passes  between  the  common 
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extensor  (in  front)  and  the  lateral  extensor  and  flexor  carpi  extemus  (behind); 
(6)  one  between  the  common  extensor  and  the  extensor  carpi  radialis;  (c)  one  be- 
tween the  inner  and  middle  flexors  of  the  carpus. 

The  carpal  fascia  (Fascia  carpi)  is  a  direct  continuation  of  that  of  the  forearm. 
It  is  attached  chiefly  to  the  tuberosities  at  the  distal  end  of  the  radius,  to  the  ac- 
cessory carpal  (pisiform)  bone,  and  to  the  lateral  ligaments.  In  front  it  forms  the 
so-called  anterior  annular  ligament  (Ligamentum  carpi  dorsale),  bridging  over  the 
grooves  and  binding  down  the  extensor  tendons  and  their  synovial  sheaths.  Be- 
hind it  is  greatly  thickened  and  forms  the  posterior  annular  or  transverse  liga- 
ment of  the  carpus  (Ligamentum  carpi  transversum).  This  stretches  across  from 
the  accessory  carpal  bone  to  the  internal  lateral  ligament  and  the  proximal 
extremity  of  the  inner  metacarpal  bone.  It  thus  completes  the  carpal  canal,  in 
which  lie  the  flexor  tendons,  their  synovial  sheath,  and  the  principal  vessels  and 
nerves  of  the  region. 

The  fascia  of  the  metacarpus  and  digit  (Fascia  metacarpea  et  digitalis)  is,  in 
general,  thinner  than  the  preceding.  It  is  attached  to  the  tendons,  ligaments,  and 
the  exposed  bony  prominences — especially  to  the  small  metacarpal  bones.  On  the 
flexion  surface  of  the  fetlock  joint  it  is  much  thickened  by  fibers  passing  transversely 
from  one  sesamoid  bone  to  the  other,  forming  an  annular  ligament  which  binds  down 
the  flexor  tendons  in  the  sesamoid  groove  or  canal.  Distal  to  this  is  a  second  thick 
quadrilateral  sheet  (Ligamentum  vaginale)  which  covers  and  is  adherent  to  the 
tendon  of  the  flexor  perforatus.  It  is  attached  on  either  side  by  two  bands  to  the 
borders  of  the  first  phalanx,  thus  firmly  binding  down  the  flexor  tendons.  A  little 
further  down  a  crescentic  fibro-elastic  sheet  covers  the  terminal  expansion  of 
the  deep  flexor  tendon.  It  is  attached  on  either  side  by  a»  strong  band  to  the 
side  of  the  first  phalanx  about  its  middle. 

A.  EXTBNSCX^  DiVISIQN 

1.  Extensor  carpi  radialis  (M.  extensor  carpi  radialis  s.  radialis  dorsalis;  ex- 
tensor metacarpi  magnus;  anterior  extensor  of  the  metacarpus). — This  is  the 
largest  muscle  of  the  extensor  division,  and  lies  on  the  anterior  (dorsal)  surface  of 
the  radius. 

Origin. — (1)  The  external  condyloid  crest  of  the  humerus;  (2)  the  coronoid 
fossa. 

Insertion. — ^The  tuberosity  on  the  anterior  (dorsal)  surface  of  the  proximal 
extremity  of  the  large  (third)  metacarpal  bone. 

Action. — ^To  extend  and  fix  the  carpal  joint  and  to  flex  the  elbow  joint. 

Structure. — ^The  belly  of  the  muscle  is  rounded,  and  runs  out  to  a  point  at  the 
distal  third  of  the  forearm.  The  tendon,  which  runs  nearly  the  whole  length  of  the 
fleshy  portion,  appears  on  the  surface  of  the  latter  about  its  middle;  here  the  muscle 
shows  a  distinctly  pennate  arrangement.  The  tendon  passes  through  the  middle 
groove  at  the  distal  extremity  of  the  radius  and  over  the  capsule  of  the  carpal 
joint,  bound  down  by  the  anterior  annular  ligament  and  invested  with  a  S3^ovial 
sheath.  The  latter  begins  three  to  four  inches  (ca.  8  to  10  cm.)  above  the  carpus 
and  extends  almost  to  the  insertion  of  the  tendon.  In  the  lower  half  of  the  forearm 
the  deep  fascia  blends  with  the  tendon,  and  here  the  latter  is  joined  by  the  long 
tendon  of  the  biceps. 

Relations. — Superficially,  the  skin,  fascia,  and  the  oblique  extensor;  deeply, 
the  capsule  of  the  elbow  joint,  the  biceps  tendon,  the  radius,  the  carpal  joint  capsule, 
the  anterior  radial  artery,  and  the  radial  nerve;  externally,  the  anterior  or  com- 
mon extensor;  internally,  at  the  elbow,  the  brachialis  and  biceps. 

Blood'Supply. — Anterior  radial  artery. 

Nerve-supply. — Radial  nerve. 

2.  Anterior  or  common  digital  extensor   (M.  extensor  digitalis  conmiunis; 
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anterior  exteiuor  of  the  phalanges;  extensor  pedis). — This  muscle  lies  external  to 
the  foregoing,  which  it  resembles  in  general  [orm,  although  less  bulky. 

Origin. — (1)  The  front  of  the  distal  extremity  of  the  humerus,  just  external  to 
the  coronoid  fossa;  (2)  the  external  tuberosity  oQ  the  proximal  extremity  of  the 
radius,  the  external  lateral  ligament  of  the  elbow,  and  the  external  border  of  the 


Cephalic 
Flexor  carpi  i 


t  of  anterior  txUntor 
n  of  lateral  exlentor 


Fio.  190.— McBCLES  OF  LrrtTBOB«ric  LlMB  o»  Home,  FmOH  Elbow  downwubd.  Antrbioii  Viiir. 
a.  Exiciuor  carpi  mdi»Ua;   </,  superficial  pectoral  miucle.     (Afler  EUenberger-Baum.  Anat.  fat  KilnBtlsr.) 

radius  at  the  junction  of  its  proximal  and  middle  thirds;  (3)  the  external  surface 
of  the  shaft  of  the  ulna;  (4)  the  fascia  of  the  forearm. 

Inaertifm. — (1)  The  extensor  (or  pyramidaJ)  process  of  the  [third  phalanx;  (2) 
the  anterior  surface  of  the  proximal  extremities  of  the  first  and  second  phalanges. 

Actitm. — To  extend  the  digital  and  carpal  joints,  and  to  flex  the  elbow  joint. 

Structure. — The  muscle  is  a  compound  one,  representing  the  common  extensor, 
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together  with  vestiges  of  the  proper  extensors  of  the  digits.  Usually  at  least 
two  heads  may  be  distinguished.  The  principal  or  humeral  head  (Caput 
humerale)  arises  from  the  front  of  the  extensor  epicondyle  of  the  humerus  in 
common  with  the  extensor  carpi.  Its  belly  is  fusiform,  and  terminates  in  a 
point  near  the  distal  third  of  the  radius.  The  tendon  appears  on  the  surface 
of  the  muscle  about  the  middle  of  the  belly,  the  arrangement  being  pennate. 
The  tendon  passes  downward  through  the  outer  of  the  two  large  grooves 
on  the  front  of  the  distal  end  of  the  radius,  and  over  the  capsule  of  the  carpal 
joint.  Passing  down  over  the  front  of  the  metacarpus,  it  inclines  gradually 
inward,  reaching  the  middle  line  of  the  limb  near  the  fetlock.  A  little  below 
the  middle  of  the  first  phalanx  it  is  joined  by  the  branches  of  the  suspensory  liga- 
ment, and  the  tendon  thus  becomes  much  wider.  Two  synovial  membranes 
facilitate  the  play  of  the  tendon.  The  proximal  one  is  a  sheath  which  begins  about 
three  inches  (ca.  7  to  8  cm.)  above  the  carpus,  and  terminates  at  the  proximal  end 
of  the  metacarpus.  At  the  fetlock  a  bursa  occurs  between  the  tendon  and  the 
joint  capsule,  but  otherwise  the  two  are  adherent.  The  smaller  head,  arising 
chiefly  from  the  radius  and  ulna,  is  often  divisible  into  two  parts  (Fig.  443).  The 
larger  of  these  (Caput  radiale,  muscle  of  Phillips)*  arises  from  the  outer  tuberosity 
and  outer  border  of  the  radius,  and  from  the  lateral  ligament  of  the  elbow  joint. 
The  flat  belly  is  succeeded  by  a  delicate  tendon,  which  accompanies  the  principal 
tendon  over  the  carpus  (included  in  the  same  sheath),  and  then  passes  outward  to 
fuse  with  the  tendon  of  the  lateral  extensor.  Usually  a  slip  is  detached  which  is 
inserted  on  the  proximal  extremity  of  the  first  phalanx,  or  ends  in  the  fascia  here. 
The  smaller  and  deeper  division  (Caput  ulnare,  muscle  of  Thiemesse)^  is  usually 
somewhat  difficult  to  isolate.  It  arises  from  the  ulna  close  to  the  interosseous 
space.  It  has  a  small  rounded  belly  and  is  provided  with  a  delicate  tendon  which 
may  fuse  with  the  principal  tendon  or  may  be  inserted  into  the  capsule  and  the 
fascia  in  front  of  the  fetlock  joint. 

RekUions. — The  chief  relations  of  the  belly  of  the  muscle  are:  superficially,  the 
skin  and  fascia;  deeply,  the  elbow  joint,  the  radius  and  ulna,  the  extensor  carpi 
obliquus,  and  the  anterior  radial  vessels  and  radial  nerve;  in  front  and  internally^ 
the  extensor  carpi  radialis;  behind,  the  lateral  extensor  and  the  interosseous  vessels. 

Blood-supply. — Radial  and  interosseous  arteries. 

Nerve-supply, — Radial  nerve. 

3.  Lateral  digital  extensor  (M.  extensor  digitalis  lateralis  s.  digit!  quinti  pro- 
prius;  lateral  extensor  of  the  phalanges;  extensor  suffraginis). — This  muscle  is 
much  smaller  than  the  preceding,  behind  which  it  is  situated. 

Origin. — ^The  external  tuberosity  of  the  radius  and  the  lateral  ligament  of  the 
elbow  joint,  the  shaft  of  the  ulna,  the  outer  border  of  the  radius,  and  the  inter- 
muscular septum. 

Insertion. — An  eminence  on  the  front  of  the  proximal  extremity  of  the  first 
phalanx. 

Action. — To  extend  the  digit  and  carpus. 

Structure. — ^The  muscle  is  pennate,  and  is  inclosed  in  a  sheath  formed  by  the 
deep  fascia^  from  which  many  fibers  arise.  The  belly  is  thin  and  fusiform  and 
terminates  at  the  lower  third  of  the  forearm.  From  here  the  tendon  (at  first 
small  and  round)  passes  downward  through  the  groove  on  the  outer  tuberosity 
of  the  distal  end  of  the  radius,  then  over  the  carpus,  and,  gradually  inclining  toward 
the  front,  but  not  reaching  the  middle  line  of  the  limb,  it  passes  over  the  meta- 
carpus and  fetlock  to  its  insertion.    Two  synovial  membranes  occur  in  connection 

'  ThiB  is  considered  to  represent  the  part  of  the  common  extensor  for  the  fourth  and  fifth 
digits. 

'  Martin  considers  that  this  muscle  represents  the  extensor  indicis  proprius  and  the  part 
ol  the  common  extensor  for  the  second  digit. 
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with  the  tendon.  A  sheath  envelops  the  tendon,  beginning  about  three  inches 
(ca.  6  to  8  cm.)  above  the  carpus,  and  reaching  to  the  proximal  end  of  the  metacarpus. 
At  the  fetlock  a  small  bursa  lies  between  the  tendon  and  the  joint  capsule,  but 
otherwise  the  tendon  is  adherent  to  the  capsule.     The  tendon  becomes  flat  and 
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Ien»r;  t.  flexsr  carpi  exiernus.     (After  Ellenbercpr-BBUm,  Aut.  fui  Kiliuller.) 

much  larger  below  the  carpus,  having  received  the  tendon  of  the  radial  head  of  the 
anterior  extensor  and  a  strong  band  from  the  accessory  carpal  bone. 

ftc/oiions.— Superficially,  the  skin  and  fascia;  deeply,  the  outer  face  of  the 
radius  and  ulna;  in  front,  the  common  extensor,  the  oblique  extensor,  and  the 
interosseous  artery ;  behind,  the  external  6exor  of  the  carpus  and  the  deep  flexor  of 
the  digit. 

Blood-supply. — Interosseous  artery. 
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Nerve-supply. — Radial  nerve. 

4.  Extensor  carpi  obliquus  (M.  abductor  pollicis  tongus  et  extensor  pollicis 
brevis;  oblique  extensor  of  the  metacarpus;  extensor  metacarpi  obliquus). — This 
is  a  small  muacle  which  curves  obliquely  over  the  distal  half  of  the  radius  and  the 
carpus. 

Origin. — The  external  border  and  adjacent  part  of  the  anterior  surface  of  the 
radius  (the  attachment  area  beginning  at  a  point  above  the  middle  of  the  bone  and 
extending  down  to  its  lower  fourth). 

Insertion. — The  head  of  the  inner  (second)  metacarpal  bone. 

Action. — To  extend  the  carpal  joint- 

StTiiCture. — The  muscle  is  pennate  and  has  a  flat  belly  which  curves  downward, 
forward,  and  inward  over  the  distal  part  of  the  radius.  The  tendon  continues  the 
direction  of  the  muscle,  crossing  obliquely  over  the  tendon  of  the  extensor 
carpi  radialis;  it  then  occupies  the  oblique  groove  at  the  distal  end  of  the  radius, 
and  crosses  the  inner  face  of  the  carpus.     It  is  provided  with  a  synovial  sheath. 


yio.  IB3.— Cnom^iEcnaN  or  Middle  of  Rioirr  Fobubu  or 
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Relations, — Superficially,  the  skin  and  fascia,  the  lateral  extensor,  and  the 
common  extensor;  deeply,  the  radius,  the  extensor  carpi  radialis,  the  carpal  cap- 
sule, and  the  internal  lateral  ligament. 

Blood-supply. — Interosseous  and  anterior  radial  arteries. 

Nerve-supply. — Radial  nerve. 

B.  Flexor  Division 

1.  Flexor  caipi  intemus  (M.  flexor  carpi  radiaUs  s.  radialis  volaris;  internal 
flexor  of  the  metacarpus)  .—This  muscle  lies  on  the  inner  surface  of  the  forearm, 
immediately  behind  the  inner  border  of  the  radius. 

Origin. — The  flexor  (internal)  epicondyle  of  the  humerus,  below  and  behind 
the  lateral  ligament. 

Insertion. — The  proximal  end  of  the  internal  (second)  metacarpal  bone. 

Aaion. — To  flex  the  carpal  joint  and  to  extend  the  elbow. 

S(ruc(ure.— The  muscle  has  a  short  tendon  of  origin,  which  is  succeeded  by  a 
somewhat  flattened,  fusiform  belly.  The  tendon  of  insertion  begins  near  the  distal 
fourth  of  the  radius.     It  is  provided  with  a  synovial  sheath  which  begins  two  or 
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three  inches  (ca,  5  to  8  cm.)  above  the  carpus  and  extends  almost  to  the  insertion 
of  the  tendon. 

Relations. — Superficially,  the  skin  and  fascia,  the  posterior  superficial  pectoral 
and  the  tensor  fasciae  antibrachii;  deeply,  the  elbow  joint,  the  radius,  the  deep 
flexor,  the  flexor  carpi  medius,  the  posterior  radial 
vessels,  and  the  median  nerve.  At  the  elbow  the  artery 
and  nerve  lie  in  front  of  the  muscle,  but  below  they 
dip  beneath  it. 

Blood-aupply. — Posterior  radial  artery. 
Nerve-supply. — Median  nerve. 

On  reniovind  the  deep  fa.scia  on  (he  inner  surface  of  the  elbow 
the  student  may  notice  a  small  muscle  lying  alone  (he  lateral  liga- 
ment. This  is  the  pronator  teres,  which  ia  usually  not  present  or 
a  mere  vestige  in  the  horse.  It  arises  by  a  small,  flat  tendon  from 
the  flexor  epieondyle  of  the  humerus,  and  is  in.-KTted  into  (he  in- 
ternal lateral  li)^ment  of  the  elbow.  On  account  of  its  small  sise 
and  the  fact  that  the  forearm  is  fixed  in  the  position  of  pronation, 
the  muscle  can  have  no  appreciable  function.  It  is  usually  repre- 
sented by  the  long  portion  of  the  internal  lateral  ligament. 

2.  Flexor  carpi  medius  (M.  flexor  carpi  ulnaris  s. 
ulnaris  medialii^;  oblique  or  middle  flexor  of  the  meta- 
carpus).— This  muscle  lies  on  the  inner  and  posterior 
aspect  of  the  forearm  partly  under,  partly  behind,  the 
preceding  muscle.  It  arises  by  two  heads — humeral 
and  ulnar. 

Origin. — (1)  The  flexor  (internal)  epieondyle  of 
the  humerus  just  behind  the  preceding  muscle; 
(2)  the  inner  surface  and  posterior  border  of  the 
olecranon. 

Insertion. — The  upper  edge  of  the  accessory  carpal 
(pisiform)  l>one. 

Action.— To  flex  the  carpal  joint,  and  to  extend  the 
elbow. 

Structure. — The  himieral  head  is  much  the  lai^r, 
constituting,  in  fact,  the  bulk  of  the  muscle.  It  is 
flattened,  curved,  and  tapers  at  both  ends.  The 
ulnar  head,  much  smaller  and  very  thin,  is  covered 
by  an  aponeurosis  from  which  many  of  its  fibers 
Fw.  193.— niirpKB  Mfwi.™  or  arise.  It  joins  the  large  head  a  little  above  the 
-^"".""."1  """*"■  '"'  middle  of  the  forearm.  The  tendon  of  insertion  is 
short  and  strong;  it  blends  with  the  posterior  annular 
ligament  of  the  carpus. 

Hflalions. — Superficially,  the  tensor  tasclse  anti- 
brachii, superficial  pectoral,  and  flexor  carpi  intemuB, 
the  skin  and  fascia,  and  cutaneous  branchf  s  of  the  ulnar 
nerve;  dwply,  the  superficial  and  deep  flexors  of  the 
digit.  In  the  distal  half  of  the  forearm  the  ulnar  vessels 
and  nerve  lie  between  the  outer  etige  of  this  muscle  and 
('Afwr  ^■:\\el,^^r^'r"\n'  u'^'ru^K-,  ^^^  external  flexor  of  the  carpus. 
Aii»».)  Blood-supply. — Ulnar  and  posterior  radial  arteries. 

Nerve-supply. — Ulnar  and  median  nfr\'es. 
3.  Flexor    carpi    extemus    (M.  extensor   carpi   ulnaris'  s.  ulnaris  lateralis; 
external  flexor  of  the  metacarpus).— This  muscle  lies  on  the  outer  face  of  the 
forearm,  behind  the  lateral  extensor  of  tht-  digit. 

■  In  Duui  the  musctr  in  itn  exten.ior  of  the  hand. 
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Origin. — The  extensor  (external)  epicondyle  of  the  humerus,  behind  and  below 
the  lateral  ligament. 

Insertion. — (1)  The  outer  surface  and  upper  edge  of  the  accessory  carpal 
bone;   (2)  the  proximal  extremity  of  the  outer  (fourth)  metacarpal  bone. 

Action. — To  flex  the  carpal  joint  and  to  extend  the  elbow. 

Structure. — The  belly  of  the  muscle  is  flattened  and  is  intersected  by  a  good 
deal  of  tendinous  tissue.  There  are  two  tendons  of  insertion.  The  short  tendon 
is  inserted  into  the  accessory  carpal  bone.  The  long  tendon  is  detached  just  above 
the  carpus;  it  is  smaller  and  rounded;  it  passes  downward  and  a  little  forward 
through  a  groove  on  the  outer  surface  of  the  accessory  carpal  bone,  enveloped  by 
a  synovial  sheath,  to  reach  its  insertion  on  the  outer  metacarpal  bone.     A  synovial 
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pouch  lies  under  the  ori^n  of  the  muscle  at  the  elbow  joint,  with  the  cavity  of 
which  it  communicates. 

Relations. — Superficially,  the  skin,  fascia,  and  cutaneous  branches  of  the  ulnar 
nerve;  deeply,  the  elbow  joint,  the  ulna,  and  the  flexors  of  the  digit;  in  front,  the 
lat«ral  extensor  of  the  digit;  behind,  the  middle  flexor  of  the  carpus,  the  ulnar  head 
of  the  deep  flexor,  and  the  ulnar  vessels  and  nerve. 

Blood-supply. — Interosseous,  ulnar,  and  median  arteries. 

Nerve-supply.— R&d\a.\  nerve. 

4.  Superficial  digital  flexor  or  flexor  peiforatus  (M.  flexor  digitalis  sublimis; 
superficial  flexor  of  the  phalanges)  .—This  muscle  is  situated  in  the  middle  of  the 
flexor  group,  chiefly  under  cover  of  the  middle  flexor  of  the  carpus. 

Origin. — (1)  The  flexor  epicondyle  of  the  humerus,  between  the  flexor  carpi 
intcmus  and  the  deep  flexor  of  the  digit;  (2)  a  ridge  on  the  posterior  surface  of  the 
radius,  below  its  middle  and  near  the  internal  border. 

Insertion. — (!)  The  eminences  on  the  proximal  extremity  of  the  second  phalanx 
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behind  the  lateral  ligaments;    (2)  the  distal  extremity  of  the  first  phalanx,  also 
behind  the  lateral  ligaments. 

Action. — To  flex  the  digit  and  carpus,  and  to  extend  the  elbow. 


RT  OF  RioHT  Four  LiuB  or  Home.  Isteb-  P*rt  or  Right  Fork  I.ihb  of  IloHaE.  Ext 

ThcayDOvikl  BhesChi  (iratored  yellon'l  Bod  the  juiut  capaiiloi  (cuJorcd  pink)  sre  injected. 
Sbcslh  of  ficleiuwr  urpi  obJiqutu;    b.  shenlh  a.  Sheatb  of  Bxlensoc  carpi  tuiiali.:    b.  sbe 

■rpi  inlemus:  c,  CBrpal  shwih :  d.if.d-.d-.       of  anterior  eitenaor;    c.  iheath  df  JBteraJ  citetuor; 

i.   tendon   of   exlenwir   carpi   ubli<iuu»;     S.        anterinr  entensDr  tendon^    A.  bun's  un<ler  lateral 


eial  Qexor  (cndon:  9.  deep  fleior  lendon:  7,  siuiienwry 

carpi   rndia 

9:   I,  anierio 

digital  e 

xteiuor:   3.  lateral 

ligoment;    «,  emaU  metacarpal  bonc^     8,  larce  mcta- 

digital    eiie 

3or:     i.    Hex 

carjifll  bone:   10.  poaierior  annular  liganieui  of  fetlock: 

lendom  of 

4;    S.  4u,«rfi 

tendon;    e.  deep 

i/,proxiinal  dinlal  annular  liKanMnt:  IB.  radiua:   1.1. 

aexor  tend 

sorj'  liiiai 

menl:    S.  external 

metacarpal 

bone;     9.    la 

carpal    bone;     10. 

le.  baud  from  liral  phalani  to  laleral  carlilage.     (After 

ulBrlisament 

offptlock 

//.dieilal  annular 

ligament;    ( 

e.  fetlock  joi 

eral  cartilage:    H. 

band  from 

o  lateral 

in  l*ir*ring'. 

Ki\u.) 

Stntclure. — The  fleshy  portion  of  the  muscle  or  humeral  bead  takes  origin 
from  the  humerus.  The  radial  head  (Caput  t^ndineuni)  consists  of  a  strong  fibrous 
band,  usually  termed  the  radial  or  superior  check  ligament,  which  fuses  with  the 
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tendon  nearthe  carpus.  The  belly  of  the  muscle  ia  intersected  by  tendinous  strands, 
and  fuses  more  or  less  with  that  of  the  deep  flexor.  Near  the  carpus  it  is  succeeded 
by  a  strong,  thick  tendon  which  passes  down  through  the  carpal  canal,  formed  by  the 
posterior  ligament  of  the  carpus,  the  accessory  carpal  bone,  and  the  posterior 
annular  ligament  (Ligamentum  carpi  transversum).  Here  it  is  enveloped  by  a 
synovial  sheath,  in  common  with  th(;  deep  flexor.  This  carpal  sheath  (Vagina 
carpea)  begins  three  or  four  inches  (8  to  10  cm.)  above  the  carpus,  and  extends  down- 
ward nearly  to  the  middle  of  the  metacarpus.  Below  the  carpus  the  tendon  be- 
comes flattened  and  broader.  Near  the  fetlock  it  forms  a  ring  through  which  the 
tendon  of  the  deep  flexor  passes  (Fig.  150).  Here  the  two  tendons  are  bound 
down  in  the  sesamoid  groove  by  the  posterior  annular  ligament,  which  fuses  more 
or  less  with  the  superficial  flexor  tendon.  At  the  distal  end  of  the  first 
phalanx  the  tendon  divides  into  two  branches  which  diverge  to  reach  their  points 
of  insertion,  and  between  these  branches  the  tendon  of  the  deep  flexor  emerges 
(Fig.    189).     A   second  synovial  sheath,   the  digital  or  sesamoidean  (Vagina 
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digitalis),  begins  at  the  distal  third  of  the  metacarpus,  three  to  four  inches  (8  to 
10  cm.)  above  the  fetlock,  and  extends  to  the  middle  of  the  second  phalanx. 

Relations. — The  belly  of  the  muscle  is  related  superficially  to  the  ulnar  head 
of  the  deep  flexor,  the  flexor  carpi  medius,  and,  at  its  origin,  to  the  ulnar  vessels 
and  nerve;  deeply  to  the  humeral  head  of  the  deep  flexor.  The  tendon  is  re- 
lated superficially  to  the  skin  and  fascia;   deeply  to  the  deep  flexor  tendon. 

Bloodsuppty. ^Posteuor  radial  artery, 

Xerve-supply. — Median  nerve. 

5.  Deep  digital  flexor  or  flexor  perforans  (M.  flexor  digitahs  profundus; 
deep  flexor  of  the  phalanges). — The  fleshy  part  of  this  muscle  lies  on  the  posterior 
surface  of  the  radius,  under  cover  of  the  preceding  muscles.  It  is  the  lai^st 
muscle  of  the  flexor  group. 

Origin. — (1)  The  flexor  (internal)  cpicondyle  of  the  humerus;  (2)  the  inner 
surface  of  the  olecranon;  (.3)  the  mid<lle  of  the  posterior  surface  of  the  radius 
and  a  small  adjacent  area  of  the  ulna. 

Insertion. — The  semilunar  crest  of  the  third  phalanx,  and  the  adjacent  surface 
of  the  lateral  cartilage. 

Action. — To  flex  the  digit  and  carpus,  and  to  extend  the  elbow. 
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Structure. — This  muscle  consists  of  three  principal  heads.     The  httmeral  head 
(Caput  humerale)  constitutes  the  bulk  of  the  muscle.     It  is  marked  by  tendinous 
intersections,  and  is  separable  into  three  secondary  heads.     The  ulnar  head  (Caput 
ulnare,  ulnaris  accessorius)  is  much  smaller,  and  is  at  first  superficially  situated  be- 
tween the  outer  and  middle  flexors  of  the  carpus.     The  radial  head  (Caput  radiale, 
radialis  accessorius)  is  the  smallest,  and  is  not  always  present;  it  is  situated  on  the 
distal  two-thirds  of  the  posterior  surface  of  the  radius,  under  the  humeral  head.  Each 
of  these  heads  is  provided  with  a  tendon.    The  principal  tendon— that  of  the  humeral 
head — begins  about  three  or  four  inches  (8 
to  10  cm.)  above  the  carpus.     It  is  soon 
joined  by  the  small,  tendon  of  the  ulnar 
head,  which  begins  about  the  middle  of  the 
■"       forearm.     The  tendon  of  the  radial  head 
fuses  with  the  principal  tendon  close  to 
the  carpus.     The  conjoined  tendon  passes 
downward  through  the  carpal  canal,  being 
..-a     included   in  the  carpal   sjnOTial  sheath 
with   the    superficial    flexor    tendon,   as 
previously  described.     Continuing  down- 
ward, it  is  joined  about  the  middle  of  the 
"      metacarpus  by  a  strong  fibrous  band,  the 
so^ailed  inferior  or  subcarpal  check  liga- 
ment (Caput  tendineum) .    This  is  a  direct 
continuation  of  the  posterior  ligament  of 
the  carpus.     Below  this  the  tendon  passes 
through  the  ring  formed  by  the  perfor- 
atus,  then  in  succession  over  the  sesamoid 
groove,   the    inferior    sesamoidean   liga- 
ments, and  the  tendon  surface  of  the  third 
sesamoid,  to  its  insertion  (Figs.  150  and 
151).     Its  terminal  part  is  much  widened. 
From  the  distal  third  of  the  metacarpus  to 
the  distal  end  of  the  second  phalanx  it  is 

Fio    198— Dir,iT  or  House,  Lateral  View.  inclosed  in  the  digital  SyUOVial  Sheath  dc- 

i.i*retmeiat»rp«iboQe;s,cii=iaieridofBni8ii     scribed  in  conncction  With  the  perforatus. 

moUtsipsl  bone;  3,  lEllock  joint:  i.  fimtphilMi;  fl.       The  tULnCUUr    bUTSE  Or  huTSa  podotioch- 

learis  is  found  between  the  tendon  and 
the  third  sesamoid  or  navicular  bone. 
The  terminal  part  of  the  tendon  is  bound 
down  by  the  fibrous  sheet  descrilied  with 
the  fascia. 

Relations. — The  belly  of  the  muscle  is 
related  posteriorly  to  the  perforatus  and 
the  middle  flexor  of  the  carpus;  internally, 
B»um.  An»i.  fur  KQneiier.)  j^  ^^^  intcmal  carpal  flcxof,  the  radial 

check  ligament,  and  the  jKisterior  radial 
vessels  and  median  nerve;  externally,  to  the  external  flexor  of  the  carpus;  anteriorly, 
to  the  radius  and  ulna  and  branches  of  the  posterior  radial  artery  and  median  nerve. 
Below  the  carpus  the  tendon  is  accompanied  by  the  vessels  and  nerves  of  the  digit. 
It  may  also  be  noted  that  the  muscle  is  not  entirely  covered  by  the  other  flexors;  it 
comes  in  contact  with  the  skin  and  fascia  on  the  postero-cxternal  aspect  of  the 
proximal  half  of  the  forearm,  and  also  on  the  outer  aspect  of. the  distal  fourth. 
Blood-supply. — Posterior  radial  and  ulnar  arteries. 
Nerve-supply. — Median  and  ulnar  nerves. 
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METACARPAL  MUSCLES 

The  five  muscles  of  this  group  are  either  reduced  to  vestiges  or  modified  greatly 
in  structure. 

1,  2.  Lumbricales  (internus  et  externus). — These  are  two  small  muscles  which 
he  on  either  side  of  the  flexor  tendons  above  the  fetlock.  They  arise  from  the 
deep  flexor  tendon,  and  are  lost  in  the  fibrous  tissue  which  lies  under  the  nodule  of 
horn  or  ergot  at  the  fetlock  (Fig.  447).  Their  action  is  inappreciable.  The  size 
of  these  muscles  is  subject  to  much  variation.  Often  very  little  muscular  tissue 
can  be  found,  but  the  small  tendon  is  constantly  present. 

Blood-supply, — Metacarpal  arteries. 

Nerve-supply. — ^Median  and  ulnar  nerves. 

3,  4,  5.  Interossei. — ^These  are  three  in  number  in  the  horse,  and  are  situated 
chiefly  in  the  metacarpal  groove.  Two,  the  internus  and  externus,  are  very  small 
muscles,  each  of  which  arises  from  the  corresponding  small  metacarpal  bone  near 
its  proximal  extremity,  and  is  provided  with  a  delicate  tendon  which  is  usually  lost 
in  the  fascia  at  the  fetlock  (Fig.  150).  They  have  no  appreciable  action.  Their 
blood-  and  nerve-supply  is  the  same  as  that  of  the  preceding  muscles. 

The  interosseus  medius  is  so  much  modified  that  it  is  usually  termed  the 
suspensory,  or  superior  sesamoidean  ligament  It  contains  little  muscular  tissue, 
being  transformed  very  largely  into  a  strong  tendinous  band,  bifurcate  below,  and 
having  for  its  chief  function  the  supporting  of  the  fetlock.  It  has  been  described, 
in  deference  to  common  usage,  with  the  ligaments. 


Fascle  and  Muscles  of  the  pelvic  Limb 

The  Fascle 

The  iliac  fascia  (Fascia  iliaca)  covers  the  ventral  surface  of  the  iliacus  and  psoas 
muscles,  over  which  it  is  tightly  stretched  (Fig.  450).  It  is  attached  internally  to 
the  tendon  of  the  psoas  minor,  externally  to  the  inguinal  (Poupart's)  ligament 
and  the  external  angle  of  the  iliiun.  Its  anterior  part  is  thin.  Posteriorly,  it  is 
in  part  attached  to  the  ilium,  in  part  becomes  continuous  with  the  pelvic  fascia. 
It  furnishes  surfaces  of  origin  for  the  sartorius,  cremaster  externus,  and  transversus 
abdominis  muscles. 

The  pelvic  fascia  (Fascia  pelvis)  lines  the  cavity  (parietal  layer)  and  is  reflected 
on  the  viscera  at  the  pelvic  outlet  (visceral  layer).  Laminse  are  detached  from  it 
to  strengthen  the  various  peritoneal  folds. 

The  superficial  fascia  of  the  gluteal  region  is  continuous  with  the  aponeurosis 
of  the  panniculus.  It  covers  and  partly  blends  with  the  deep  fascia.  The  gluteal 
fascia  (Fascia  glutea)  covers  the  superficial  muscles  of  the  region,  and  detaches 
intermuscular  septa,  which  pass  between  the  muscles.  It  is  attached  to  the  sacral 
spines,  the  dorsal  sacro-iliac  ligament,  and  the  angles  of  the  ilium,  and  is  continuous 
in  front  with  the  lumbo-dorsal  fascia,  behind  with  the  coccygeal  fascia.  Its  deep 
face  gives  origin  to  fibers  of  the  superficial  and  middle  glutei,  the  biceps  femoris, 
and  the  semitendinosus,  so  that  care  is  necessar>'  in  dissecting  it  off  these  muscles. 
The  chief  intermuscular  septa  are:  (1)  One  which  passes  between  the  superficial 
gluteus  and  the  biceps  femoris;  (2)  one  between  the  biceps  and  semitendinosus, 
from  which  a  lamella  is  detached  which  passes  between  the  middle  and  posterior 
portions  of  the  biceps  and  is  attached  to  the  tuber  ischii;  (3)  one  between  the 
semitendinosus  and  semimembranosus,  which  is  attached  to  the  sacro-sciatic  liga- 
ment and  tuber  ischii;  it  furnishes  origin  for  fibers  of  the  long  head  of  the  semi- 
membranosus. 

The  fascia  lata  is  continuous  with  the  preceding,  and  covers  the  muscles  on  the 
IS 
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outer  surface  and  front  of  the  thigh.  It  is  tendinous  and  very  strong,  and  for  the 
most  part  easily  separable  from  the  underlying  muscles.  It  furnishes  insertion  to 
the  tensor  fasciae  latae  and  to  the  biceps  femoris  (in  part),  by  both  of  which  it  is 
tensed.  At  the  stifle  it  is  attached  to  the  patella  and  the  inner  and  outer  straight 
ligaments.  Internally  it  is  continuous  with  the  internal  femoral  fascia.  It  fur- 
nishes the  following  intermuscular  septa:  (1)  One  which  passes  between  the  vastus 
extemus  and  biceps  femoris  to  be  attached  to  the  external  trochanter  of  the  femur; 
(2)  two  which  pass  between  the  three  branches  of  the  biceps  femoris;  (3)  a  fourth 
between  the  biceps  femoris  and  semitendinosus. 

The  internal  femoral  fascia  (Fascia  femoralis  medialis)  covers  the  superficial 
muscles  on  the  inner  surface  of  the  thigh.  At  its  upper  part  it  is  joined  by  part  of 
the  aponeurosis  of  the  external  oblique  muscle  (Lamina  femoralis)  (Fig.  450).  The 
posterior  part  is  thin.  It  is  continuous  with  the  fascia  lata  in  front  and  the  crural 
fascia  below.    At  the  stifle  it  fuses  with  the  tendons  of  the  sartorius  and  gracilis. 

The  crural  fascia,  or  fascia  of  the  leg  (Fascia  cruris),  consists  of  three  layers. 
Two  of  these  invest  the  entire  region  and  may,  therefore,  be  termed  the  common 
fascisd.  The  superficial  layer  is  a  continuation  of  the  fascise  of  the  thigh,  while  the 
second  layer  may  be  regarded  chiefly  as  a  continuation  of  the  tendons  of  the  super- 
ficial muscles  of  the  hip  and  thigh  (biceps  femoris,  semitendinosus,  tensor  fasciae  latae, 
sartorius,  and  gracilis).  The  two  layers  frequently  fuse,  and  are  attached  chiefly 
to  the  patellar  ligaments  and  the  crest  and  internal  surface  of  the  tibia.  About 
the  middle  of  the  leg  the  two  layers  unite  behind  the  deep  flexor  of  the  digit  and 
form  a  strong  band  which  passes  downward  in  front  of  the  tendons  of  the  gastroc- 
nemius and  superficial  flexor,  to  be  attached  with  the  latter  to  the  anterior  and 
inner  part  of  the  tuber  calcis.  This  may  be  regarded  as  an  accessory  or  tarsal 
tendon  of  insertion  of  the  biceps  femoris  and  semitendinosus.  The  third  layer 
forms  sheaths  for  the  muscles,  furnishing  oripn  in  part  to  their  fibers.  Two  im- 
portant intermuscular  septa  are  detached,  viz.:  (1)  One  which  passes  between  the 
anterior  and  lateral  digital  extensors  to  be  attached  to  the  fibula  and  the  external 
border  of  the  tibia;  (2)  one  between  the  lateral  extensor  and  the  deep  flexor. 

The  tarsal  fascia  (Fascia  tarsi)  fuses  with  the  ligaments  and  bony  prominences 
of  the  re^on.  It  is  strong  and  tendinous  in  front,  and  joins  the  tendon  of  the  an- 
terior extensor  below  the  joint.  Laterally,  it  is  thin  and  fuses  with  the  ligaments. 
Posteriorly,  it  is  very  thick  and  strong,  forming  an  annular  ligament  which  stretches 
from  the  internal  lateral  ligament  to  the  fibular  tarsal  bone  and  the  plantar  liga- 
ment. This  converts  the  groove  at  the  back  of  the  hock  into  a  canal,  in  which 
are  the  deep  flexor  tendon  with  its  synovial  sheath  and  the  plantar  nerves.  In 
front  of  the  tarsus  and  above  and  below  it  there  are  three  annular  ligaments 
(Ligamenta  transversa).  The  proximal  one  binds  down  the  tendons  of  the  anterior 
extensor,  peroneus  tertius,  and  tibialis  anterior  on  the  distal  end  of  the  tibia.  The 
middle  one  stretches  from  the  fibular  tarsal  bone  to  the  outer  tendon  of  the  pero- 
neus tertius,  forming  a  loop  around  the  tendon  of  the  anterior  extensor.  The  distal 
band  stretches  across  the  proximal  extremity  of  the  large  metatarsal  bone  and  in- 
closes the  tendons  (and  sheaths)  of  the  two  extensors  of  the  digit. 

The  metatarsal  and  digital  fasciae  do  not  differ  materially  from  those  of  the 
corresponding  regions  of  the  thoracic  limb. 

The  Huscles 

L  THE  SUBLUMBAR  MUSCLES  (Figs.  450,  456) 

The  muscles  of  this  group  are  not  confined  to  the  sublumbar  region,  but  ex- 
tend beyond  it  both  before  and  behind.  Their  chief  function  is  to  flex  the  hip 
joint.  Two,  however, — the  psoas  minor  and  the  quadratus  lumborum, — ^have 
not  this  action. 
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1.  Psoas  minor  (s.  parvus). — ^This  is  a  fusiform,  flattened,  pennate  muscle, 
which  lies  along  the  ventro-lateral  aspect  of  the  bodies  of  the  last  three  thoracic 
and  the  lumbar  vertebrae. 

Origin, — The  bodies  of  the  last  three  thoracic  and  first  four  or  five  lumbar 
vertebrae,  and  the  vertebral  ends  of  the  sixteenth  and  seventeenth  ribs. 

Inseriion. — The  psoas  tubercle  on  the  shaft  of  the  ilium. 

Action. — ^To  flex  the  pelvis  on  the  loins,  or  to  incline  it  laterally. 

Structure. — ^The  muscle  arises  by  a  series  of  digitations  which  pass  backward 
and  outward  to  be  inserted  at  an  acute  angle  on  the  tendon.  The  latter  lies  along 
the  outer  border  of  the  fleshy  portion  and  is  flattened.  It  appears  on  the  siu*face 
of  the  muscle  at  the  third  lumbar  process  and  increases  gradually  in  width  until  it 
reaches  the  pelvic  inlet,  where  it  becomes  narrower. 

Relations. — ^The  ventral  surface  of  the  thoracic  portion  of  the  muscle  is  related 
to  the  pleura,  crura  of  the  diaphragm,  and  sympathetic  nerve.  In  the  abdomen, 
the  chief  ventral  relations  are  the  peritoneimi,  the  vena  cava  (right  side),  the  aorta 
and  left  kidney  (left  side),  the  sympathetic  nerves,  and  the  ureters.  Dorsally, 
the  chief  relations  are  the  vertebrae,  the  psoas  major,  and  lumbar  nerves.  Near 
its  insertion  the  tendon  is  crossed  internally  by  the  external  iliac  artery,  and  ex- 
ternally by  the  femoral  nerve. 

Blood-supply. — Intercostal  and  lumbar  arteries. 

Nerve-supply. — Lumbar  nerves. 

2.  Psoas  major  (s.  magnus). — This  is  much  larger  than  the  preceding  muscle, 
by  which  it  is  partly  covered.     It  is  triangular,  with  the  base  anterior. 

Origin. — ^The  ventral  surfaces  of  the  vertebral  ends  of  the  last  two  ribs  and 
the  transverse  processes  of  the  lumbar  vertebrae. 

Insertion. — The  internal  trochanter  of  the  femur,  by  a  conunon  tendon  with 
the  iliacus. 

Action. — To  flex  the  hip  joint  and  to  rotate  the  thigh  outward. 

Structure. — The  origin  of  the  muscle  is  fleshy,  the  belly  being  in  general 
flattened,  thick  in  its  middle,  thin  at  its  edges.  The  thoracic  portion  is  small, 
the  abdominal  part  much  thicker  and  wider,  extending  laterally  beyond  the  ex- 
tremities of  the  lumbar  transverse  processes.  From  the  lumbo-sacrsd  articulation 
it  lies  in  a  deep  groove  formed  in  the  iliacus  (with  which  it  is  partly  united),  be- 
comes smaller  and  rounded,  and  passes  downward  and  backward  to  terminate  by  a 
strong  tendon  conunon  to  it  and  the  iliacus.^ 

Relations. — ^Dorsally,  the  last  two  ribs  and  thoracic  vertebrae,  the  lumbar 
vertebrae,  the  internal  intercostals,  quadratus  lumborum,  longissimus  dorsi,  and 
iliacus,  amd  the  lumbar  vessels  and  nerves;  ventrally,  the  pleura  and  peritoneum, 
the  iliac  fascia,  inguinad  ligament,  the  diaphragm,  psoas  minor,  and  sartorius,  the 
kidneys,  the  spleen,  the  intestine  (duodenimi,  caecum,  etc.)  and  the  circumflex 
iliac  vessels. 

Blood-supply . — Lumbar  and  circumflex  iliac  arteries. 

Nerve-supply. — Lumbar  and  femoral  nerves. 

3.  Iliacus. — ^This  muscle  covers  the  ventral  surface  of  the  ilium  external  to 
the  sacro-iliac  articulation,  and  extends  outward  beyond  the  external  border  of  the 
bone,  underneath  the  middle  gluteus. 

Origin. — The  ventral  surface  of  the  ilium  external  to  the  ilio-pectineal  line, 
the  ventrad  sacro-iliac  ligament,  the  wing  of  the  sacrum,  and  the  tendon  of  the 
psoas  minor. 

Insertion. — The  internal  trochanter  of  the  femur,  by  a  common  tendon  with 
the  psoas  major. 

*  On  account  of  the  intimate  union  between  the  psoas  major  and  iliacus  they  are  frequently 
considered  a  single  muscle,  to  which  the  name  ilio-psoas  is  applied;  some  anatomists  include  the 
psoas  minor  also  under  this  term. 
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Action. — To  flex  the  hip  joint  and  to  rotate  the  thigh  outward. 

Structure. — The  belly  of  the  muscle  is  so  deeply  grooved  for  the  psoas  major 
as  to  give  the  appearance  of  being  completely  divided  into  outer  and  inner  portions. 
When  the  psoas  is  removed,  it  is  seen,  however,  that  the  two  heads  are  not  entirely 
separated.  The  outer,  larger  head  arises  from  the  wing  of  the  ilium  chiefly;  the 
inner,  smaller  head  arises  chiefly  from  a  small  area  on  the  shaft  of  the  ilium,  be- 
tween the  psoas  tubercle  and  the  depression  for  the  inner  tendon  of  the  rectus 
femoris,  and  from  the  tendon  of  the  psoas  minor.  The  two  portions  inclose 
the  psoas  major  in  front  of  the  hip  joint. 

Relations. — Dorsally,  the  ilium,  sacrum,  sacro-iliac  articulation,  the  gluteus 
medius,  the  ilio-lumbar  and  external  circumflex  vessels;  ventrally,  the  iliac  fascia, 
inguinal  ligament,  the  psoas  major,  sartorius,  and  abdominal  muscles.  At  the 
hip  joint  the  chief  relations  are:  internally,  the  femoral  vessels,  the  femoral  nerve, 
and  the  sartorius  muscle;  externally,  the  rectus  femoris  and  tensor  fascisB  latsa;  in 
front,  the  abdominal  muscles;  behind,  the  hip  joint. 

Blood-supply. — Lumbar,  circumflex  iliac,  and  deep  femoral  arteries. 

Nerve-supply. — Lumbar  and  femoral  nerves. 

4.  Qtiadratus  lumborum. — This  thin  muscle  lies  on  the  outer  part  of  the 
ventral  surfaces  of  the  lumbar  transverse  processes. 

Origin. — The  ventral  surface  of  the  upper  part  of  the  last  two  ribs  and  the 
lumbar  transverse  processes. 

Insertion. — The  ventral  surface  of  the  wing  of  the  sacrum  and  the  ventral 
sacro-iliac  ligament. 

Action. — Acting  together,  to  fix  the  last  two  ribs  and  the  lumbar  vertebrse; 
acting  singly,  to  produce  lateral  flexion  of  the  loins. 

Structure. — The  muscle  is  pennate,  and  is  curved  with  the  convexity  outward. 
It  is  thin,  largely  mixed  with  tendinous  fibers,  and  is,  in  general,  little  developed  in 
the  horse  in  comparison  with  some  of  the  other  animals  (e.  ^.,  dog,  sheep). 

Relations. — Ventrally,  the  psoas  major  and  the  last  intercostal  and  first  three 
lumbar  nerves;  dorsally,  the  last  two  ribs,  the  lumbar  transverse  processes,  and 
the  lateral  branches  of  the  lumbar  arteries. 

Blood-supply. — Lmnbar  arteries. 

Nerve-supply. — Lumbar  nerves. 

5.  Intertransversales  lumborum  (M.  intertransversarii  lumborum). — ^These 
are  described  with  the  other  spinal  muscles.     (See  p.  238.) 


n.  THE  EXTERNAL  MUSCLES  OF  THE  HIP  AND  THIGH 

Under  this  head  will  be  described  the  muscles  of  the  outer  surface  of  the  pelvis 
and  thigh,  and  those  which  form  the  posterior  contour  of  the  latter.  They  are 
given  in  the  order  in  which  they  may  be  conveniently  examined. 

1.  Tensor  fasciae  latae  (Fig.  178). — This  is  the  most  anterior  muscle  of  the 
superficial  layer.  It  is  triangular  in  form,  with  its  apex  at  the  external  angle  of 
the  ilium. 

Origin. — The  external  angle  of  the  ilium. 

Insertion. — The  fascia  lata,  and  thus  indirectly  to  the  patella,  the  external 
straight  ligament,  and  the  crest  of  the  tibia. 

Action. — To  tense  the  fascia  lata,  flex  the  hip  joint,  and  extend  the 
stifle  joint. 

Structure. — The  muscle  arises  by  a  rather  small  head,  about  two  inches  (ca. 
5  cm.)  wide,  on  the  antero-inferior  eminence  of  the  external  angle  of  the  ilium. 
Below  this  the  belly  spreads  out  and  terminates  about  midway  between  the  point 
of  the  hip  and  the  stifle  in  the  aponeurosis.  The  belly  fuses  to  a  considerable  ex- 
tent with  the  superficial  gluteus.     The  aponeurosis  fuses  with  the  fascia  lata,  and 
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detaches  a  lamina  which  passes  with  the  tendon  of  insertion  of  the  superficial  gluteus 
to  the  external  border  of  the  femur. 

Relations  — Externally,  the  skin  and  fascia;  internally,  the  obliquus  abdominis 
extemus,  the  iliacus,  superficial  gluteus,  rectus  femoris,  and  vastus  extemus, 
branches  of  the  circumflex  iliac,  ilio-lumbar,  and  iliaco-femoral  arteries,  and  the 
anterior  gluteal  nerve;  anteriorly,  the  precrural  lymph-glands.  A  considerable 
quantity  of  connective  tissue  is  found  between  the  deep  face  of  the  muscle  and  the 
abdominal  wall. 

Blood-supply. — Circumflex  iliac,  ilio-lumbar,  and  iliaco-femoral  arteries. 

Nerve-supply. — ^Anterior  gluteal  nerve. 

2.  Gluteus superficialis  (Figs.  178, 199)  (Superficial  gluteus; gluteus  extemus). — 
This  muscle  lies  behind  and  partly  underneath  the  tensor  fascise  latae.  It  is 
triangular  and  consists  of  an  anterior  and  a  posterior  head  united  by  the  gluteal 
fascia. 

Origin. — (1)  The  external  angle  and  the  adjacent  part  of  the  external  border 
of  the  ilium  (anterior  head);  (2)  the  gluteal  fascia  (posterior  head). 

Insertion. — The  third  (external)  trochanter  of  the  femur. 

Action. — To  abduct  the  limb,  flex  the  hip  joint,  and  tense  the  gluteal  fascia. 

Structure. — The  anterior  head  of  the  muscle  is  not  completely  separable  (ex- 
cept artificially)  from  the  tensor  fascise  latae.  The  attachment  to  the  border  of 
the  ilium  is  by  means  of  an  intermuscular  septum,* which  passes  beneath  the  thick 
outer  border  of  the  gluteus  medius.  The  posterior  head  arises  from  the  deep  face 
of  the  gluteal  fascia,  and  so  indirectly  from  the  dorsal  sacro-iliac  ligament.  The 
two  heads  unite  and  terminate  on  a  strong  flat  tendon,  which  is  inserted  into  the 
edge  of  the  third  trochanter  of  the  femur,  beneath  the  biceps  femoris. 

Relaiions. — Superficially,  the  skin,  fascia,  and  biceps  femoris;  deeply,  the 
gluteus  medius,  iliacus,  rectus  femoris,  and  branches  of  the  iliaco-femoral  artery; 
in  front,  the  tensor  fascise  latae;  behind,  the  biceps  femoris. 

Blood-supply. — Gluteal  and  iliaco-femoral  arteries. 

Nerve-supply. — ^Anterior  gluteal  nerve. 

3.  Gluteus  medius  (Figs.  178,  179)  (Middle  gluteus;  gluteus  maximus). — 
This  is  a  very  large  muscle  which  covers  the  dorsal  surface  of  the  ilium  and  the 
greater  part  of  the  lateral  wall  of  the  pelvis,  and  extends  forward  also  on  the  lumbar 
part  of  the  longissimus. 

Origin. — (1)  The  aponeurosis  of  the  longissimus,  as  far  forward  as  the  first 
lumbar  vertebra;  (2)  the  gluteal  or  dorsal  surface  and  internal  and  external 
angles  of  the  ilium;  (3)  the  dorsal  and  lateral  sacro-iliac  and  sacro-sciatic  ligaments, 
and  the  gluteal  fascia. 

Insertion. — (1)  The  summit  of  the  trochanter  major  of  the  femur;  (2)  the  crest 
below  the  trochanter;  (3)  the  outer  aspect  of  the  trochanteric  ridge. 

Action. — To  extend  the  hip  joint  and  abduct  the  limb.  By  its  connection 
with  the  longissimus  a  muscular  mass  is  formed  which  is  one  of  the  chief  factors  in 
rearing,  kicking,  and  propulsion. 

Structure. — The  anterior  extremity  of  the  muscle  is  relatively  thin,  and  lies 
in  a  depression  on  the  surface  of  the  longissimus,  from  the  strong  aponeurosis  of 
which  the  fibers  take  origin.  The  pelvic  portion  of  the  muscle  is  very  voluminous, 
and  forms  the  bulk  of  the  muscular  mass  which  gives  the  haunch  its  rounded  con- 
tour. This  part  of  the  muscle  is  intersected  by  several  tendinous  sheets.  One  of 
these  is  particularly  distinct,  and  is  attached  to  the  gluteal  line  on  the  ilium.  This 
divides  the  muscle  incompletely  into  superficial  and  deep  strata.  The  superficial 
part  is  inserted  by  a  strong  tendon  into  the  summit  of  the  great  trochanter,  and 
by  a  pointed  fleshy  mass  with  a  tendinous  border  into  the  trochanteric  ridge.  The 
deep  part  (Gluteus  accessorius)  is  smaller,  and  arises  entirely  from  the  ilium  be- 
tween the  gluteal  line  and  the  external  angle  (Fig.  455).     It  has  a  strong  flat  tendon 
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which  passes  over  the  convexity  of  the  trochanter  to  be  inserted  into  the  crest 
below  it.  The  convexity  is  covered  with  cartilage,  and  the  trochanteric  bursa 
(Bursa  trochanterica)  is  interposed  between  the  tendon  and  the  cartilage.^ 

Relations, — Superficially,  the  skin,  lumbo-dorsal  and  gluteal  fascise,  the  tensor 
fasciae  latae,  gluteus  superficialis,  and  biceps  femoris;  deeply,  the  longissimus,  the 
ilium,  sacro-iliac  and  sacro-sciatic  ligaments,  the  gluteus  profundus,  iliacus  and 
rectus  femoris,  the  iliaco-femoral  artery,  the  gluteal  and  internal  pudic  vessels  and 
nerves,  and  the  great  sciatic  nerve. 

Blood-supply. — Gluteal,  ilio-lumbar,  lumbar,  and  iliaco-femoral  arteries. 

Nerve-supply, — ^Gluteal  nerves. 

4.  Gluteus  profundus  (Deep  gluteus;  gluteus  internus;  scansorius). — ^This 
much  smaller,  quadrilateral  muscle  lies  under  the  posterior  part  of  the  preceding 
muscle,  and  extends  over  the  hip  joint,  from  the  superior  ischiatic  spine  to  the 
anterior  part  of  the  great  trochanter  (Fig.  455). 

Origin, — The  superior  ischiatic  spine  and  the  adjacent  part  of  the  shaft  of  the 
ilium. 

Insertion. — The  edge  of  the  anterior  part  or  convexity  of  the  trochanter  major 
of  the  femur. 

Action. — To  abduct  the  thigh  and  to  rotate  it  inward. 

Structure. — The  muscle  is  short  and  thick  and  contains  niunerous  tendinous 
intersections.  The  fibers  are  directed  almost  transversely  outward  over  the  capsule 
of  the  hip  joint  and  converge  at  the  convexity  of  the  trochanter. 

Relations. — Superficially,  the  gluteus  medius  and  branches  of  the  gluteal  vessels 
and  nerves;  deeply,  the  shaft  of  the  ilium,  the  hip  joint,  and  the  rectus  femoris 
and  capsularis. 

Blood-supply. — Gluteal  artery. 

Nerve-supply. — Anterior  gluteal  nerve. 

5.  Biceps  femoris  (Gluteo-biceps  s.  paramero-biceps). — ^This  large  muscle  lies 
behind  and  in  part  upon  the  superficial  and  middle  glutei.  It  extends  in  a  curved 
direction  from  the  sacral  and  coccygeal  spines  to  the  outer  surface  of  the  stifle 
and  leg  (Figs.  178,  199,  200,  201,  202) . 

Origin. — (1)  The  dorsal  sacro-iliac  ligament,  the  gluteal  and  coccygeal  fascifie, 
and  the  intermuscular  septum  between  this  muscle  and  the  semitendinosus;  (2) 
the  tuber  ischii. 

Insertion. — (1)  A  tubercle  on  the  posterior  surface  of  the  femur  near  the  ex- 
ternal trochanter;  (2)  the  anterior  surface  and  external  straight  ligament  of  the 
patella;  (3)  the  tibial  crest;  (4)  the  anterior  and  internal  surface  of  the  tuber 
calcis. 

Action. — ^The  action  is  somewhat  complex,  because  the  muscle  is  composed 
of  three  portions,  has  several  points  of  insertion,  and  acts  on  all  the  joints  of  the 
limb  except  those  of  the  digit.  The  general  action  is  to  extend  the  limb,  as  in  pro- 
pelling the  body,  rearing  or  kicking,  and  to  abduct  it.  The  anterior  part,  by  its 
attachment  to  the  posterior  surface  of  the  femur  and  to  the  patella,  would  extend 
the  stifle  and  hip  joints  and  abduct  the  limb.  The  middle  part,  being  inserted 
chiefly  on  the  tibial  crest  and  the  external  straight  ligament,  would  extend  the 
hip,  and,  with  the  semitendinosus,  flex  the  stifle.  The  posterior  part,  by  virtue 
of  its  attachment  to  the  tuber  calcis,  assists  in  extending  the  hock. 

Structure, — ^The  muscle  has  two  heads  of  origin:^  The  long  or  vertebral  head 
arises  chiefly  from  the  dorsal  and  lateral  sacro-iliac  ligaments,  the  coccygeal  fascia, 

^  By  some  anatomists  the  portion  inserted  into  the  crest  is  termed  the  gluteus  acccssorius, 
but  Lesbre  considers  this  the  deep  gluteus,  homologous  with  the  gluteus  minimus  of  man.  The 
portion  inserted  into  the  trochanteric  ridge  apparently  represents  the  piriformis  of  man. 

'  Apparently  the  muscle  represents  the  biceps,  together  with  part  of  the  gluteus  super- 
ficialis of  man.    Hence  the  names  gluteo-biceps  and  paramero-biceps  have  been  suggested. 
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and  the  intermuscular  septum.  Ther^  is  often  a  large  bursa  between  this  head  and 
the  trochanter  major.  The  short  or  ischiatie  head  arises  by  a  strong  tendon  from 
the  ventral  spine  on  the  tuber  ischJi.  They  unite,  and  a  short  tendon  is  detached 
from  the  deep  face  of  the  muscle,  to  be  inserted  into  the  posterior  surface  of  the 
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femur  near  the  third  trochanter  (Fig.  455),  a  bursa  being  interposed  between  the 
tendon  and  the  bone.  The  muscle  then  divides  into  three  portions,  which  termi- 
nate on  a  strong  aponeurosis  over  the  junction  of  the  thigh  and  leg.  The  anterior 
branch  is  directed  toward  the  patella,  the  middle  toward  the  tibial  crest,  while  the 
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posterior  one  assists  in  the  formation  of  the  posterior  contour  of  the  limb.  The 
aponeurosis  blends  with  the  deep  layer  of  the  fascia  cruris,  as  already  described. 
A  synovial  bursa  occurs  under  the  patellar  insertion. 

Relations, — Superficially,  the  skin  and  fascia;  deeply,  the  sacro-iliac  and  sacro- 
sciatic  ligaments,  the  coccygeal  fascia,  the  femur,  the  obturator,  gemellus,  quadratus 
femoris,  adductor,  semunembranosus,  vastus  externus,  and  gastrocnemius  muscles, 
branches  of  the  lateral  sacral,  gluteal,  obturator,  femoral  and  deep  femoral  vessels, 
the  great  sciatic,  tibial,  peroneal,  and  posterior  gluteal  nerves;  in  front,  the  super- 
ficial and  middle  glutei;  behind  and  internally,  the  semitendinosus. 

Blood-supply, — Gluteal,  obturator,  and  femoro-popliteal  arteries. 

Nerve-supply, — Posterior  gluteal  and  great  sciatic  nerves. 

6.  Semitendinosus  (Biceps  rotator  tibialis) . — This  is  a  long  muscle  which 
extends  from  the  first  two  coccygeal  vertebra  to  the  proximal  third  of  the  inner 
surface  of  the  tibia.  It  lies  at  first  behind  the  biceps,  then  passes  downward  on  the 
back  of  the  thigh,  between  that  muscle  and  the  semimembranosus  (Figs.  178,  179, 
199).     It  has  two  heads  of  origin. 

Origin. — (1)  The  transverse  processes  of  the  first  and  second  coccygeal  ver- 
tebrae, the  coccygeal  fascia,  and  the  intermuscular  septum  between  this  muscle  and 
the  biceps  femoris;  (2)  the  ventral  surface  of  the  tuber  ischii. 

Insertion, — (1)  The  tibial  crest;  (2)  the  crural  fascia  and  the  tuber  calcis. 

Action, — To  flex  the  stifle  and  rotate  the  leg  inward;  also  to  extend  the  hip 
and  hock  joints,  acting  with  the  biceps  and  semimembranosus  in  propulsion  of  the 
trunk,  rearing,  etc. 

Structure. — ^The  long  or  vertebral  head  is  small  at  its  ori^n,  but  becomes  larger 
by  the  accession  of  fibers  arising  on  the  intermuscular  septiun.  Below  the  tuber 
ischii  it  is  joined  by  the  short  head,  which  arises  partly  by  fleshy  fibers,  partly  by  a 
common  tendon  with  the  biceps.  The  muscle  then  passes  downward  on  the  back 
of  the  thigh,  and  terminates  on  a  wide  tendon  on  the  inner  surface  of  the  proximal 
third  of  the  leg.  A  distinct  band  passes  forward  to  be  inserted  on  the  tibial  crest 
(a  bursa  lying  between  the  tendon  and  the  tibia),  part  fuses  with  the  fascia  of  the 
leg,  while  the  remainder  joins  the  biceps  tendon  and  concurs  in  the  formation  of  the 
tendinous  band,  which,  as  before  described,  terminates  on  the  tuber  calcis  (Fig. 
458).    A  bursa  may  occur  under  the  long  head  where  it  passes  over  the  tuber  ischii. 

Relations, — Elxtemally,  the  skin  and  fascia,  the  biceps,  and  the  internal  head 
of  the  gastrocnemius;  internally,  the  coccygeal  fascia,  the  sacro-sciatic  ligament, 
the  semimembranosus;  anteriorly,  the  biceps  femoris,  branches  of  the  femoral 
artery,  and  the  great  sciatic  nerve. 

Blood-supply. — Posterior  gluteal,  obturator,  and  femoro-popliteal  arteries 

Nerve-supply. — Posterior  gluteal  and  great  sciatic  nerves. 

7.  Semimembranosus^  (Figs.  179, 186, 199, 451). — This  muscle  lies  on  the  inner 
surface  of  the  preceding  muscle  and  the  gastrocnemius,  and  has  two  heads  of  origin. 

Origin. — (1)  The  posterior  border  of  the  sacro-sciatic  ligament;  (2)  the  ventral 
surface  of  the  tuber  ischii. 

Insertion, — The  internal  epicondyle  of  the  femur,  behind  the  lateral  ligament. 

Action, — To  extend  the  hip  joint  and  to  adduct  the  limb. 

Structure, — The  long  head,  small  and  pointed  above,  extends  toward  the  root 
of  the  tail,  fusing  with  the  sacro-sciatic  ligament.  Passing  downward,  it  becomes 
larger  and  covers  in  part  the  posterior  aspect  of  the  tuber  ischii.  A  bursa  may  be 
found  here.  Below  this  it  joins  the  short  head,  which  is  much  larger.  The  large 
belly  so  formed  passes  downward  and  forward,  covered  in  great  part  by  the  gracilis, 
and  terminates  on  a  short,  flat  tendon  of  insertion  at  the  distal  end  of  the  femur. 

Relations. — The  upper  part  of  the  muscle  assists  in  forming  the  lateral  boun- 

'  This  muscle  was  incorrectly  designated  the  adductor  maginus  by  Percivall  and  Strange 
ways.     Its  name,  however,  is  not  at  all  descriptive  of  its  structure  in  the  domesticated  animalg. 
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dary  of  the  pelvic  outlet.  It  is  related  posteriorly  and  externally  to  the  skin  and 
fascia  and  the  semitendinosus;  internally,  to  the  anus  and  its  muscles,  the  vulva 
in  the  female,  and  the  internal  pudic  artery  and  nerve  (Figs.  452,  453).  Below 
the  pelvis  the  chief  relations  are:  externally,  the  semitendinosus,  biceps,  and 
gastrocnemius,  branches  of  the  obturator,  femoral,  and  femoro-popliteal  arteries, 
and  the  great  sciatic  nerve  and  its  chief  branches;  internally,  the  cms  penis 
and  ischio-cavemosus  muscle  (in  the  male),  and  the  gracilis;  in  front,  the  adduc- 
tor and  the  femoral  vessels;  behind,  the  skin  and  fascia. 

Blood-supply. — Obturator  and  femoral  arteries. 

Nerve-supply. — Great  sciatic  nerve. 


IV.  THE  INTERNAL  mJSCLES  OF  THE  THIGH 
The  muscles  of  this  group  are  arranged  in  three  layers. 

First  Layer 

1.  Sartorius  (Figs.  186,  202,  203). — This  long  and  rather  narrow  muscle  is  the 
most  anterior  one  of  the  first  layer.  It  extends  from  the  sublumbar  region  to  the 
lower  and  inner  part  of  the  stifle. 

Origin. — The  iliac  fascia  and  the  tendon  of  the  psoas  minor. 

Insertion. — ^The  internal  straight  ligament  of  the  patella  and  the  adjacent  part 
of  the  tuberosity  of  the  tibia. 

Action. — To  flex  the  hip  joint  and  adduct  the  limb. 

Structure. — The  muscle  is  very  thin  at  its  ori^n,  but  becomes  thicker  and 
narrower  as  it  passes  downward  and  a  little  backward.  It  terminates  near  the 
stifle  joint  on  an  aponeurosis  which  blends  with  that  of  the  gracilis  and  with  the 
fascia  of  the  leg. 

Relations. — Superficially,  the  inguinal  (Poupart's)  ligament,  the  abdominal 
muscles,  the  skin  and  fascia,  and  the  saphenous  vessels  and  nerve;  deeply,  the 
ilio-psoas,  quadriceps  femoris,  and  adductor.  It  forms  the  anterior  boundary  of 
the  femoral  canal,  in  which  the  femoral  artery  and  vein  and  the  deep  inguinal 
Ijrmph  glands  are  situated  (Fig.  451). 

Blood-supply. — Femoral  artery. 

Nerve-supply. — Femoral  and  saphenous  nerves. 

2.  Gracilis  (Figs.  186,  199,  202,  203).— This  is  a  wide,  flat,  quadrilateral 
muscle,  situat^ed  behind  the  sartorius,  which  it  exceeds  greatly  in  extent. 

Origin. — The  middle  third  of  the  pelvic  symphysis,  the  prepubic  tendon  and 
pubo-femoral  ligament,  and  the  ventral  surface  of  the  pubis  behind  the  prepubic 
tendon.  • 

Insertion. — The  internal  straight  ligament  of  the  patella,  the  internal  surface 
of  the  tibia  in  front  of  the  lateral  ligament  of  the  stifle  joint,  and  the  fascia  of 
the  leg. 

Action. — To  adduct  the  limb.     It  may  also  rotate  it  inward. 

Structure. — The  muscle  arises  by  a  strong  tendon,  chiefly  in  common  with  the 
opposite  muscle.  Its  direct  attachment  to  the  ventral  surface  of  the  pelvis  is  not 
so  extensive  as  a  superficial  inspection  would  suggest.  The  origin  of  the  muscle 
presents  anteriorly  a  round  perforation  for  the  passage  of  the  external  pudic  vein. 
The  belly  is  composed  of  parallel  bundles,  and  is  marked  by  a  superficial  furrow 
which,  however,  does  not  indicate  a  muscular  division.  It  terminates  on  the  inner 
surface  of  the  stifle  on  a  thin  wide  tendon  which  blends  in  front  with  that  of  the 
sartorius,  below  with  the  crural  fascia. 

Relations. — Superficially,  the  skin  and  fascia,  the  penis  or  mammary  gland, 
and  the  saphenous  vessels  and  nerve;  deeply,  the  pectineus,  adductor,  semimem- 
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branosus  and  semitendinosus,  and,  at  the  middle  of  the  femur,  the  femoral  vessels; 
anteriorly,  the  sartorius.  In  the  upper  third  of  the  thigh  the  sartorius  and  gracilis 
are  separated  by  a  triangular  interval  (femoral  triangle),  in  which  lie  the  deep 
inguinal  lymph  glands  and  the  femoral  vessels. 

Blood-supply, — Femoral  and  deep  femoral  arteries. 

Nerve-supply, — Obturator  and  saphenous  nerves. 

Second  Layer 

1.  Pectineus  (Figs.  186,  451,  456). — This  muscle  is  fusiform  and  extends  from 
the  anterior  border  of  the  pubis  to  the  middle  of  the  inner  border  of  the  femur. 

Origin, — The  prepubic  tendon,  the  pubo-femoral  ligament,  and  the  anterior 
border  of  the  pubis. 

Insertion, — The  middle  of  the  internal  border  of  the  femur,  near  the  nutrient 
foramen. 

Action. — To  adduct  the  limb  and  flex  the  hip  joint. 

Structure, — The  belly  is  cylindrical  and  contains  little  fibrous  tissue.  Its 
origin  is  perforated  by  the  pubo-femoral  ligament,  and  is  thus  divided  into  two 
unequal  parts.  The  large  upper  part  arises  mainly  from  the  prepubic  tendon 
— OEJy  a  very  small  part  gaining  direct  attachment  to  the  pubis.  The  small  lower 
part  does  not  reach  the  bone.     The  insertion  is  pointed  and  tendinous. 

Relations, — Superficially,  the  gracilis;  deeply,  the  femur,  the  vastus  intemus, 
the  terminal  tendon  of  the  psoas  major  and  iliacus,  and  the  deep  femoral  artery; 
anteriorly,  the  sartorius,  the  femoral  vessels,  the  saphenous  nerve,  and  the  deep 
inguinal  lymph  glands;  posteriorly,  the  adductor,  obturator  extemus,  and  quadra- 
tus  femoris,  and  the  obturator  nerve  (anterior  division). 

Blood-supply, — Femoral  and  deep  femoral  arteries. 

Nerve-supply, — Femoral  and  obturator  nerves. 

The  femoral  canal  is  exposed  in  the  dissection  of  the  preceding  muscles  (Figs.  200.  451). 
It  is  bounded  anteriorly  by  the  sartorius,  posteriorly  by  the  pectineus,  and  extemally4)y  the 
iliacus  and  vastus  intemus.  Its  internal  wall  is  formed  by  the  femoral  fascia  and  the  gracilis. 
Its  upper  or  abdominal  opening  (Lacuna  vasonim)  lies  behind  and  a  little  internal  to  the  inter- 
nal inguinal  ring  and  is  bounded  anteriorly  by  the  inguinal  ligament,  posteriorly  by  the  ante- 
rior border  of  the  pubis,  and  externally  by  the  tendon  of  the  psoas  minor.  The  canal  termi- 
nates below  at  the  insertion  of  the  pectineus.  It  contains  the  deep  inguinal  lymph  glands,  the 
femoral  artery  and  vein,  and  the  saphenous  nerve. 

2.  Adductor*  (Figs.  179,  186,451)  (Great  and  small  adductors  of  the  thigh).— 
This  fleshy,  prismatic  muscle  lies  behind  the  pectineus  and  vastus  intemus.  It 
extends  downward  and  forward  from  the  ventral  surface  of  the  pelvis  to  the  internal 
condyle  of  the  femur. 

Origin, — The  ventral  surface  of  the  pubis  and  ischium  and  the  tendon  of  the 
gracilis. 

Insertion. — (1)  The  posterior  surface  of  the  femur  from  the  level  of  the  external 
trochanter  to  the  groove  for  the  femoral  vessels;  (2)  the  internal  epicondyle  of  the 
femur  and  the  internal  lateral  ligament  of  the  stifle  joint. 

Action, — To  adduct  the  limb  and  assist  in  extending  the  hip  joint.  It  may 
also  rotate  the  femur  outward. 

Structure, — It  is  almost  entirely  fleshy,  and  is  composed  of  parallel  bundles 
united  rather  loosely.  It  is  usually  possible  to  separate  from  the  principal  mass  a 
small  anterior  short  portion,'  which  is  inserted  into  the  femur  behind  the  pectineus. 
The  principal  mass'  is  perforated  below  its  middle  by  the  femoral  vessels,  and  is 

*  It  has  been  ciistoinary  to  describe  two  adductors — a  parvus  or  brois,  and  a  longus  or 
magnus.  This  division  is  largely  artificial,  and  has  been  abandoned  in  the  new  nomenclature — 
a  return  to  the  views  of  Bourgelat  and  Girard. 

*  This  has  been  termed  by  various  authors  the  adductor  parvus  or  brevis. 
'  Termed  by  various  authors  the  adductor  magnus  or  longus. 
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thus  divided  into  two  branches.  The  outer  branch  is  inserted  into  the  back  of  the 
femur  with  the  short  portion,  while  the  inner  branch  is  attached  to  the  internal 
epicondyle  and  lateral  ligament.  There  is  often  a  superficial  slip  which  reaches 
the  internal  straight  patellar  ligament.  Some  fibers  pass  under  the  lateral  ligament 
and  end  on  the  tendon  of  the  semimembranosus. 

Relations. — Internally,  the  gracilis,  and  branches  of  the  femoral  artery  and  of 
the  obturator  nerve;  externally,  the  femur,  the  obturator  extemus,  quadratus 
femoris,  biceps  femoris,  and  gastrocnemius,  and  the  femoral,  deep  femoral,  and 
obturator  arteries;  anteriorly,  the  pectineus,  vastus  intemus,  and  a  large  branch 
of  the  obturator  nerve;  posteriorly,  the  semimembranosus  and  the  great  sciatic 
nerve. 

Blood-supply. — ^Femoral,  deep  femoral,  and  obturator  arteries. 

Nerve-supply. — Obturator  nerve. 

3.  Semimembranosus. — Described  on  p.  280. 

Third  Layer 

1.  Quadratus  femoris  (Ischio-femoralis). — This  is  a  narrow,  flat  muscle, 
which  lies  under  cover  of  the  upper  part  of  the  adductor  (Figs.  455,  456). 

Origin. — The  ventral  surface  of  the  ischium,  just  in  front  of  the  semimembrano- 
sus. 

Insertion. — An  oblique  line  on  the  posterior  surface  of  the  femur,  near  the 
lower  part  of  the  uitemal  trochanter. 

Action. — ^To  extend  the  hip  joint,  and  to  adduct  the  thigh  and  rotate  it  out- 
ward. 

Structure. — It  is  composed  of  parallel  bundles  of  fibers  directed  downward, 
forward,  and  outward. 

Relations. — Internally,  the  adductor,  semimembranosus,  and  the  obturator 
vessels;  externally,  the  obturator  extemus  and  biceps  femoris,  the  deep  femoral 
artery,  and  the  great  sciatic  nerve. 

Blood-supply. — ^Deep  femoral  and  obturator  arteries. 

Nerve-supply. — Great  sciatic  nerve. 

2.  Obturator  Extemus  (Fig.  456). — This  is  a  pyramidal  muscle  which  extends 
across  the  back  of  the  hip  joint  from  the  obturator  foramen  to  the  trochanteric 
fossa. 

Origin. — ^The  ventral  surface  of  the  pubis  and  ischium,  and  the  margin  of  the 
obturator  foramen. 

Insertion. — ^The  trochanteric  fossa. 

Action. — ^To  adduct  the  thigh  and  to  rotate  it  outward. 

Structure. — It  is  almost  entirely  fleshy,  the  muscle-bundles  being  rather  loosely 
connected.  The  insertion  is  pointed,  flattened,  and  partly  tendinous.  The  origin 
is  perforated  by  the  obturator  vessels  and  nerve. 

Relations. — Internally,  the  adductor  and  quadratus  femoris  and  the  deep 
femoral  vessels;  externally,  the  gemellus,  the  tendon  of  the  obturator  intemus,  the 
biceps  femoris,  and  the  great  sciatic  nerve;  anteriorly,  the  hip  joint,  the  pectineus, 
and  the  external  pudic  vein. 

Blood-supply. — Deep  femoral  and  obturator  arteries. 

Nerve-supply. — Obturator  nerve. 

3.  Obturator  intemus  (Fig.  451). — This  arises  by  two  heads  within  the  pelvic 
cavity,  the  tendon  emerging  through  the  lesser  sciatic  foramen. 

Origin. — (1)  The  pelvic  surface  of  the  pubis  and  ischium  around  the  obturator 
foramen;  (2)  the  pelvic  surface  of  the  shaft  of  the  ilium  and  the  wing  of  the  sacrum. 
Insertion. — The  trochanteric  fossa. 
Action. — To  rotate  the  femur  outward. 
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StrtActure. — The  ischio-pubic  head  lies  on  the  pelvic  floor  and  covers  the  ob- 
turator foramen.  It  is  thin  and  fan-shaped.  The  iliac  head  extends  along  the 
lateral  wall  of  the  pelvis,  and  is  pennate,  with  a  central  tendon  throughout.  Both 
terminate  on  a  flat  tendon  which  passes  outward  through  the  lesser  sciatic  fora- 
men to  be  inserted  into  the  trochanteric  fossa.  A  synovial  bursa  facilitates  the 
play  of  the  tendon  over  the  external  border  of  the  ischium.^ 

Relations, — The  pelvic  surface  is  covered  by  the  pelvic  fascia  and  the  perito- 
neum. The  obturator  vessels  and  nerve  lie  between  the  two  heads,  and  the  internal 
pudic  vessels  and  nerve  lie  along  the  dorsal  edge  of  the  iliac  head. 

Blood-supply, — Obturator  and  internal  pudic  arteries. 

Nerve-supply. — Great  sciatic  nerve. 

4.  Gemellus^  (Fig.  455). — This  is  a  thin,  triangular  muscle,  which  extends 
from  the  external  border  of  the  ischium  to  the  trochanteric  fossa. 

Origin. — ^The  external  border  of  the  ischium  near  the  ischiatic  spine. 

Insertion. — ^The  trochanteric  fossa. 

Action. — ^To  rotate  the  femur  outward. 

Structure. — Fleshy,  some  fibers  being  inserted  into  the  tendon  of  the  obturator 
intemus. 

Relations. — Dorsally,  the  tendon  of  the  obturator  intemus  and  the  gluteus 
profundus;  ventrally,  the  obturator  extemus. 

Blood-supply. — Obturator  artery. 

Nerve-supply. — Sciatic  nerve. 
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This  group  consists  of  the  sartorius,  quadriceps  femoris,  and  capsularis. 

1.  Sartorius. — ^This  is  described  on  p.  281. 

2.  Quadriceps  femoris  (Figs.  179,  186,  200)  (Crural  triceps).— This  con- 
stitutes the  large  muscular  mass  which  covers  the  front  and  sides  of  the  femur.  It 
has  four  heads,  one  of  which,  the  rectus,  arises  from  the  iUiun;  the  other  three 
arise  from  the  femur.     All  are  inserted  into  the  patella. 

(1)  Rectus  femoris. — ^This  is  fusiform  and  rounded.    It  arises  by  two  tendons. 

Origin. — ^Two  depressions  on  the  shaft  of  the  ilimn  above  and  in  front  of  the 
acetabulum. 

Insertion. — ^The  base  and  anterior  surface  of  the  patella. 

Action. — ^To  extend  the  stifle  joint  and  to  flex  the  hip  joint. 

Structure. — It  has  two  short  strong  tendons  of  origin;  beneath  the  outer  one 
is  a  bursa.  The  belly  is  rounded  and  rests  in  a  groove  formed  by  the  other  portions 
of  the  quadriceps.  Its  sides  are  covered  by  a  strong  tendinous  layer  which  fur- 
nishes insertion  to  fibers  of  the  vasti.  The  tendon  of  insertion  is  formed  by  the 
fusion  of  these  tendinous  layers  on  the  lower  part  of  the  muscle.  The  lower  portion 
of  the  muscle  is  pennate,  the  fibers  on  either  side  converging  on  the  tendon  at  an 
acute  angle. 

Relations. — Internally,  the  iliacus,  sartorius,  and  vastus  intemus;  externally, 
the  tensor  fascise  latse,  glutei,  and  vastus  extemus;  posteriorly,  the  hip  joint  and 
the  vastus  intermedins;    anteriorly,  the  fascia  lata  and  the  skin.     The  anterior 

\  The  iliac  head  is  described  by  some  authors  as  a  separate  muscle,  and  termed  the  pyri- 
formis.  This  does  not  seem  desirable,  especially  since  it  is  at  least  probable  that  the  homo- 
logue  of  the  pyriformis  of  man  is  that  portion  oi  the  middle  gluteus  wliich  is  inserted  into  the 
back  of  the  trochanteric  ridge. 

*  The  name  is  based  on  the  arrangement  in  man,  in  whom  the  muscle  consists  of  two 
fasciculi  forming  a  groove  between  them  for  the  tendon  of  the  obturator  intemus.  In  the  horse 
it  is  undivided,  and  is  grooved  for  the  obturator  tendon,  so  that  at  first  sight  it  appears  to  be 
double.  The  gemellus  may  be  regarded  as  the  extrapelvic  head  of  the  obturator  internus 
(Gegenbaur) . 
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femoral  artery  and  branches  of  the  femoral  nerve  descend  into  the  interspace  be- 
tween the  upper  part  of  the  rectus  and  the  vastus  internus;  similarly,  the  iliaco- 
femoral  artery  dips  in  between  the  rectus  femoris  and  vastus  externus. 

Blood-aupply. — Femoral  and  iliaco-femoral  arteries. 

Nerve-supply.— FemoTtii  nerve. 

(2)  Vastus  eztemus  (s.  lateralis). — This  lies  on  the  outer  surface  of  the  thigh, 
extending  from  the  great  trochanter  to  the  patella.  It  is  thick  and  wide  in  its 
upper  part,  and  becomes  much  thinner  and  narrow  below. 


Vaalua  irtlemi  nlermediti* 
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Origin. — The  external  border  and  surface  of  the  femur,  from  the  great  tro- 
chanter to  the  supracondytoid  fossa. 

Insertion. — (1)  The  outer  part  of  the  anterior  surface  of  the  patella;  (2)  the 
tendon  of  the  rectus  femoris. 

Action. — To  extend  the  stifle  joint. 

Structure. — The  fibers  are  directed  downward  and  forward,  many  being  in- 
serted into  the  tendinous  sheet  which  covers  the  side  of  the  rectus.  A  bursa  ifl 
often  found  between  the  distal  end  and  the  patella. 
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Relations. — Externally,  the  fascia  lata  and  skin,  tensor  fasciae  latse,  superficial 
gluteus,  and  biceps  femoris;  internally,  the  femur  and  femoro-patellar  joint  capsule, 
the  rectus  femoris,  vastus  intermedins,  and  the  iliaco-femoral  artery. 

Blood-supply. — Iliaco-femoral  artery. 

Nerve-supply. — Femoral  nerve. 

(3)  Vastus  intemus  (s.  medialis). — This  is  smaller  than  the  preceding  muscle, 
and  lies  in  a  similar  position  on  the  inner  side  of  the  thigh. 

Origin. — The  internal  surface  of  the  femur,  from  the  neck  to  the  distal  third. 

Insertion. — (1)  The  upper  part  of  the  inner  border  of  the  patella  and  its  carti- 
lage; (2)  the  tendon  of  the  rectus  femoris. 

Action. — To  extend  the  stifle  joint. 

Structure. — This  is  very  similar  to  that  of  the  vastus  extemus.  It  is,  how- 
ever, more  difficult  to  separate  from  the  intermedins,  because  many  fibers  of  the 
latter  arise  on  the  tendinous  sheet  which  covers  the  contact  surface  of  the  inner 
vastus.  Its  insertion  into  the  patella  is  chiefly  by  means  of  a  broad  strong  tendon. 
From  the  deep  face  fleshy  fibers  are  inserted  also  into  the  femoro-patellar  capsule. 

Relations. — Internally,  the  skin  and  fascia  lata,  the  iliacus,  sartorius,  pectineu8> 
and  adductor,  the  femoral  vessels  and  saphenous  nerve;  externally,  the  femur, 
femoro-patellar  joint  capsule,  rectus  femoris,  and  vastus  intermedins,  the  anterior 
femoral  arteVy,  and  branches  of  the  femoral  nerve. 

Blood-supply. — Femoral  and  anterior  femoral  arteries. 

Nerve-supply. — Femoral  nerve. 

(4)  Vastus  intermedius  (Crureus). — This  muscle  is  deeply  situated  on  the 
anterior  face  of  the  femur,  and  is  entirely  covered  by  the  preceding  heads. 

Origin. — (1)  The  anterior  and  external  surfaces  of  the  femur,  from  the  proximal 
to  the  distal  fourth;  (2)  the  aponeurosis  of  the  vastus  intemus. 

Insertion. — (1)  The  base  of  the  patella;  (2)  the  femoro-patellar  joint  capsule. 

Action. — (1)  To  extend  the  stifle  joint;  (2)  to  tense  (raise)  the  femoro-patellar 
capsule  during  extension  of  the  joint. 

Structure. — ^The  muscle  is  usually  quite  difficult  to  isolate  from  the  other  vasti, 
so  that  many  since  Giinther  have  declared  it  an  artefact.^  It  is  entirely  fleshy,  and 
is  small  at  its  proximal  end,  but  when  traced  downward  increases  in  bulk  by  the 
accession  of  fibers  arising  on  the  femur  and  the  tendinous  covering  of  the  vastus 
intemus.  The  terminal  part  is  intimately  adherent  to  the  femoro-patellar  joint 
capsule,  where  the  latter  bulges  upward  above  the  level  of  the  patella. 

Relations. — Internally,  the  vastus  intemus;  externally,  the  vastus  extemus; 
anteriorly,  the  rectus;  posteriorly,  the  femur  and  femoro-patellar  capsule. 

Blood-supply. — Iliaco-femoral  and  anterior  femoral  arteries. 

Nerve-supply. — Femoral  nerve. 

The  straight  ligaments  of  the  patella  are  to  be  regarded  as  tendons  of  the  quadriceps  which 
communicate  the  action  of  the  latter  to  the  tibia,  the  patella  being  intercalated  as  a  sesamoid 
bone. 

3.  Capsularis  (Fig.  154)  (Rectus  parvus). — This  is  a  small  muscle  (scarcely  as 
large  as  one's  finger),  which  arises  on  the  ilium  immediately  above  the  outer  tendon 
of  the  rectus  femoris,  and  passes  down  between  the  vastus  internus  and  extemus  to 
be  inserted  into  the  anterior  surface  of  the  femur.  It  passes  over  the  front  of  the 
hip  joint,  to  the  capsule  of  which  some  fibers  are  attached.  Sometimes  the  muscle 
has  two  distinct  heads,  in  which  case  the  additional  head  arises  between  the  two 
tendons  of  origin  of  the  rectus  femoris.  Its  action  may  be  to  raise  the  capsule 
during  flexion  of  the  joint. 

*  While  it  is  true  that  the  separation  of  the  intermedius  is  probably  never  entirely  a  natural 
one  in  the  horse,  it  varies  in  individual  ca.ses,  and  is  usually  clear  on  cross-sections.  In  some 
subjects  it  is  possible  to  separate  another  slip  which  may  represent  the  articularis  genu  of  man. 


THE   MUSCLES   OF    THE   LEO   AND   FOOT  287 

IV.  THE  KIUSCLES  OF  THE  LEG  AND  FOOT 
The  muscles  of  tbb  region  cover  almost  all  of  the  tibia  except  its  internal  face, 
which  is  lar^ly  subcutaneous.     As  in  the  forearm,  the  muscles  fall  into  two  groups, 
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an  anterior  or  dorso-Iateral,  and  a  posterior  or  planteir.  The  muscles  of  the  first 
group  are  extensors  of  the  digit  and  Bexors  of  the  hock,  those  of  tlie  second  have  the 
opposite  action. 
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A.  Anterior  Group 

1.  Anterior  or  long  digital  extensor  (M.  extensor  digitalis  longus;  extensor 
pedis;  anterior  extensor  of  the  phalanges). — This  muscle  is  situated  superficially 
on  the  antero-extemal  aspect  of  the  leg,  and  is  provided  with  a  long  tendon  which 
passes  down  over  the  front  of  the  tarsus,  metatarsus,  and  digit. 

Origin, — The  small  fossa  (Fossa  extensoria)  between  the  external  condyle  and 
the  trochlea  of  the  femur. 

Insertion. — (1)  The  extensor  process  of  the  third  phalanx;  (2)  the  anterior 
surface  of  the  proximal  extremities  of  the  first  and  second  phalanges. 

Action, — To  extend  the  digit  and  flex  the  hock.  It  also  assists  in  fixing  the 
stifle  joint. 

Structure, — The  origin  is  by  means  of  a  strong  tendon  in  common  with  the 
peroneus  tertius,  on  which  also  many  fibers  arise.  The  common  tendon  passes 
downward  in  the  groove  between  the  outer  condyle  and  the  tuberosity  of  the  tibia, 
where  a  pouch  from  the  femoro-tibial  capsule  descends  four  or  five  inches  (ca. 
10  to  12  cm.)  beneath  the  tendon.  The  belly  is  fusiform  and  somewhat  flattened. 
The  long  tendon  of  insertion  begins  in  the  belly  about  its  middle,  and  is  clear  of  the 
fleshy  part  near  the  tarsus.  It  passes  downward  over  the  front  of  the  hock,  bound 
down  by  the  three  annular  ligaments  already  described  (see  crural  fascia),  and 
enveloped  by  a  sjrnoviai  sheath  which  begins  a  little  above  the  level  of  the  external 
malleolus,  and  extends  nearly  to  the  junction  with  the  lateral  extensor  tendon. 
This  union  occurs  usually  about  a  hand's  breadth  below  the  tarsus.  In  the  angle 
of  union  the  extensor  brevis  also  joins  the  principal  tendon.  Beyond  this  point 
the  arrangement  is  the  same  as  in  the  fore  limb. 

Relations. — Superficially,  the  skin  and  fascia;  deeply,  the  femoro-tibial  capsule, 
peroneus  tertius,  and  tibialis  anterior;  behind,  the  lateral  extensor  and  the  super- 
ficial and  deep  peroneal  nerves.  In  front  of  the  tarsus  the  anterior  tibial  artery 
crosses  the  deep  face  of  the  tendon  (Fig.  460). 

Blood-supply. — Anterior  tibial  artery. 

Nerve-supply. — Peroneal  nerve. 

2.  Lateral  digital  extensor  (M.  extensor  digitalis  lateralis;  peroneus;  lateral 
extensor  of  the  phalanges). — This  muscle  lies  on  the  outer  surface  of  the  leg, 
behind  the  preceding  one. 

Origin. — The  external  lateral  ligament  of  the  stifle  joint,  the  fibula,  the  ex- 
ternal border  of  the  tibia,  and  the  interosseus  ligament. 

Insertion, — ^The  tendon  of  the  anterior  extensor,  about  a  third  of  the  way  down 
the  metatarsus. 

Action, — To  assist  the  anterior  extensor. 

Structure, — The  belly  is  fusiform,  flattened,  and  pennate.  The  tendon  runs 
through  the  entire  length  of  the  belly  and  becomes  free  from  it  at  the  lower  fourth 
of  the  tibia.  It  passes  downward  through  the  groove  on  the  external  malleolus, 
bound  down  by  an  annular  ligament,  and,  inclining  forward,  blends  (usually)  with 
the  tendon  of  the  anterior  extensor.  It  is  provided  with  a  synovial  sheath,  which 
begins  about  one  inch  (ca.  2  to  3  cm.)  above  the  external  malleolus  and  ends  about 
one  and  one-half  inches  (ca.  3  to  4  cm.)  above  the  junction.  Sometimes  the  fusion 
does  not  occur,  and  the  tendon  then  passes  down  the  metatarsus,  alongside  of  that 
of  the  long  extensor,  to  be  inserted  into  the  first  phalanx  like  the  corresponding 
muscle  of  the  thoracic  limb. 

Relations. — Externally,  the  skin  and  fascia  and  the  superficial  peroneal  nerve; 
internally,  the  tibia  and  fibula;  anteriorly,  the  intermuscular  septum,  the  long 
extensor,  and  the  tibialis  anterior;  posteriorly,  the  deep  flexor  and  the  soleus. 

Blood-supply. — Ant<?rior  tibial  artery. 

Nerve-supply. — Peroneal  nerve. 
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3.  Penmeus  tertius  (Tendinous  part  of  the  flexor  metatarsi;  tendo  femoro- 
tarseus  [Schmaltz]). — This  consists  in  the  horse  of  a  strong  tendon  which  lies  be- 
tween the  anterior  extensor  and  the  tibialis  anterior. 


•  Bicepa  femorU,  middle  part 


'.emal  condyle  of  tibia 


TMalieaiUen 


erior  or  long  extenwr 


Inner  (cuncan)  tendon  of  tibialis  anter 
Metatarsal  Undon  of  litrialii  anter 


\al  annular  lif/amenl 
3I  TTiaUeoliu 

:  annular  tiijament 
mnular  ligamerU 
extensor  tetulon 


Branch  of  iitipe7\soTy  liganu 


Origin. — The  fossa  extensoria  (between  the  external  condyle  and  the  trochlea 
of  the  femur),  in  common  with  the  anterior  extensor. 

la  inapplicable  to  oilier  domea- 
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Insertion, — (1)  The  proximal  extremities  of  the  large  (third)  and  external  small 
(fourth)  metatarsal  bones,  and  the  third  tarsal  bone;  (2)  the  fibular  and  fourth 
tarsal  bones. 

Action. — Mechanically  to  flex  the  hock  when  the  stifle  joint  is  flexed. 

Structure. — This  is  entirely  tendinous.  The  proximal  end  and  the  underlying 
prolongation  of  the  synovial  membrane  of  the  femoro-tibial  joint  have  been  men- 
tioned in  the  description  of  the  anterior  extensor.  Fibers  of  the  latter  muscle  and 
of  the  tibialis  anterior  arise  on  the  tendon  as  it  passes  downward  to  the  front  of  the 
hock.  At  the  distal  end  of  the  tibia  the  tendon  divides  into  two  branches,  between 
which  the  tendon  of  the  tibialis  anterior  emerges.  The  anterior  branch  is  attached 
to  the  third  tarsal  and  third  and  fourth  metatarsal  bones,  while  the  outer  one  curves 
outward,  bifurcates,  andis  inserted  into  the  fibular  and  fourth  tarsal  bones  (Fig.  460). 

Relations. — Superficially,  the  anterior  extensor;  deeply,  the  tibialis  anterior. 
The  anterior  tibial  vessels  cross  the  deep  face  of  the  outer  branch. 

4.  Tibialis  anterior  (Muscular  portion  of  the  flexor  metatarsi).— This  lies 
on  the  antero-external  face  of  the  tibia;  it  is  wide  and  flattened  above,  pointed 
below. 

Origin. — The  external  condyle  and  border  of  the  tibia  and  a  small  area  on  the 
external  surface  of  the  tuberosity. 

Insertion. — (1)  The  metatarsal  tuberosity;  (2)  the  first  and  second  tarsal 
bones. 

Action. — To  flex  the  hock  joint. 

Structure. — The  origin  is  fleshy,  and  is  divided  by  the  groove  in  which  lie 
the  common  tendon  of  the  long  extensor  and  peroneus  tertius  and  a  synovial 
pouch.  Passing  downward  on  the  tibia,  the  belly  is  united  by  tendinous  and  fleshy 
fibers  with  the  peroneus  tertius,  and  terminates  close  to  the  tarsus  in  a  p>oint  on 
the  tendon  of  insertion.  The  latter  emerges  between  the  branches  of  the  peroneus 
tertius  and  bifurcates,  the  anterior  branch  being  inserted  into  the  metatarsal 
tuberosity,  the  inner  one  (cunean  tendon)  into  the  fused  first  and  second  tarsal 
bones  (cuneiform  parvum).  The  tendon  is  provided  with  a  synovial  sheath  at 
its  emergence,  and  a  bursa  (cunean  bursa)  is  interp)osed  between  the  inner  branch 
and  the  internal  lateral  ligament. 

Relations. — Superficially,  the  anterior  and  lateral  extensors,  the  peroneus 
tertius,  and  the  deep  peroneal  nerve;  deeply,  the  tibia,  the  deep  flexor,  and  the 
anterior  tibial  vessels. 

Blood-supply. — Anterior  tibial  artery. 

Nerve-supply. — Peroneal  nerve. 

B.  Posterior  Group 

1.  Gastrocnemius  (Figs.  179,  201,  203).— This  muscle  extends  from  the  lower 
third  of  the  femur  to  the  point  of  the  hock.     It  arises  by  two  heads. 

Origin. — (1)  Outer  head,  from  the  external  rough  margin  of  the  supracondy- 
loid  fossa  (Fossa  plantaris);   (2)  inner  head,  from  the  supracondyloid  crest. 

Insertion. — The  posterior  part  of  the  tuber  calcis. 

Action. — To  extend  the  hock. 

Structure. — The  two  bellies  are  thick,  fusiform,  and  somewhat  flattened. 
They  are  covered  by  a  strong  aponeurosis  and  contain  tendinous  intersections. 
They  terminate  toward  the  middle  of  the  leg  on  a  common  tendon  (Tendo  calcaneus 
s.  Achillis),  which  at  first  lies  posterior  to  that  of  the  superficial  flexor,  hut,  by  a 
twist  in  lK)th,  comes  to  lie  in  front  of  the  latter.  The  deep  fascia  blends  with  the 
tendon  throughout  its  length,  and  the  soleus  muscle  is  inserted  into  its  anterior  edge. 
A  small  bursa  (Bursa  tendinis  calcanei)  lies  in  front  of  the  insertion  on  the  tuber 
calcis,  and  a  large  bursa  is  interposed  between  the  two  tendons  from  the  twist 


THE  MOBCLES  OF  THE  LEG  AND  FOOT 


downward.     The  superficial  flexor  lies  between  the  two  beads  and  is  adherent  to 
the  outer  one  (Fig.  459). 

Relations. — Anteriorly,  the  stifle  joint,  the  superficial  flexor,  popliteus,  deep 
flexor,  popliteal  vessels,  and  tibial  nerve;   internally  (above),  the  semitendlnosus, 


Gastrocn^miu  (i^^ 

PoplilfU 

Long  liigilal  fiexo. 

Tibialia  ponlerioi 

Gaatrocnemiiii  tendon 

•jr  long  digiUd  extenaor 

Dtip  digital  flexor  uterioT 

Superficial  Jlexor  teiidon  • 


Deep  flexor  teitdon... 
SiupenaoTy  ligament,. 


enberter-Bmuin,  Anmt. 


semimembranosus,  and  adductor,  (below)  the  fascia  and  skin;  externally  (alx)ve), 
the  biceps  fenioris  and  peroneal  (anterior  tibial)  nerve,  (below)  the  fascia  and  skin. 

Blood-supply. — Popliteal  artery. 

Nerve-supply. — Tibial  nerve. 


292  FASCIA  AND   MUSCLES   OF   THE   HOK8E 

2.  Soleus  (Fig.  201).— This  muscle  is  very  small  in  the  horse.     It  lies  immedi- 
ately under  the  deep  fascia,  on  the  proximal  half  of  the  outer  surface  of  the  leg, 
and  is  directed  obliquely  downward  and  backward. 
Origin. — The  head  of  the  fibula. 

Insertion. — The  tendon  of  the  gastrocnemius,  about  the  middle  of  the  leg. 
Action. — To  assist  the  gastrocnemius. 

SlTucture.—\t  is  a  thin,  fleshy  band,  about  an  inch  (ca.  2  to  3  cm.)  in  width, 
terminating  on  a  thin  tendon  which  fuses  with  that  of  the  gastrocnemius,' 

Relations. — Superficially,  the  skin,  fascia,  and  peroneal  nerve;  deeply,  the 
lateral  extensor  and  deep 
flexor. 

Blood-supply.  —  P<wte- 
rior  tibial  artery. 

Nerve-supply. — T  i  b  i  a  1 
nerve. 

3.  Superficial  digital 
flexor  or  flexor  pedis  per- 
foratus  (Figs.  199,  201,  203) 
(M.  flexor  digitalis  pedis  sub- 
limis;  superficial  flexor  of  the 
phalanges) . — The  proximal 
part  of  this  muscle  lies  be- 
tween and  under  cover  of  the 
two  heads  of  the  gastrocne- 
mius (Fig.  459).  It  con- 
sists almost  entirely  of  a 
strong  tendon,  the  belly  be- 
ing very  little  developed. 
Fi-.  m.-CBo«^^™™^o^r^L^^rT  lko  or^HoM  »  Crr  Origin.— The  supfacon- 

a.  TibiB*  fc.Tb-la;  .,  libi^i.  an.,rior:  d.  peron™  Wrt.u,:  dyiold  foSSa  (FoSSa  plantarls) 
e.  mlerior    or    long  iligilal  exleosor;    /.  IVenl  extensor;    g.  d«p       of  the  femUF. 

Insertion. — (1)  The  front 
and  sides  of  the  tuber  calcis; 
(2)  the  eminences  on  the 
proximal  extremity  of  the 
second  phalanx,  and  the 
distal  extremity  of  the  first 
phalanx  behind  the  lateral 
ligament. 

Action. — To  flex  the  digit  and  extend  the  hock  joint.  On  account  of  the  ex- 
ceedingly small  amount  of  muscular  tissue  the  action  is  to  be  regarded  chiefly  as  a 
mechanical  effect,  resulting  from  the  action  of  other  muscles  on  the  stifle  joint. 

.S(rMc(ure.^The  origin  is  by  means  of  a  strong  round  tendon  which  is  incom- 
pletely covered  with  fleshy  fibers  as  far  as  the  upper  third  of  the  leg.  It  is  pretty 
intimately  attached  to  the  gastrocnemius,  especially  to  the  outer  head.  At  the 
distal  third  of  the  tibia  it  winds  around  the  inner  surface  of  the  gastrocnemius 
tendon,  and  then  occupies  a  position  behind  the  latter.  At  the  point  of  the  hock 
it  widens  out,  forming  a  sort  of  cap  over  the  tuber  calcis,  detaching  on  either  side 
a  strong  band  which  is  inserted  into  the  tuber  calcis  with  the  tarsal  tendon  of  the 
biceps  and  semi  tend  inosus.  It  then  passes  downward  over  the  plantar  (Calcaneo- 
mctatarsal)  ligament,  becomes  narrower,  and  is  arranged  below  as  in  the  thoracic 
limb.     A  large  synovial  bursa  lies  under  the  tendon  from  the  distal  fourth  of  the 

UDder  the 
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tibia  to  the  middle  of  the  tarsus.  A  subcutaneous  bursa  is  Eometimes  found  on 
the  wide  part  of  the  tendon  at  the  point  of  the  hock.  (Either  or  both  of  these 
bursfe  may  be  involved  in  so-called  "capped  hock.") 

Relations. — Posteriorly,  the  gastrocnemius,  fascia,  and  skin;  anteriorly,  the 
femoro-patellar  capsule,  the  popliteus,  the  deep  flexor,  and  the  popliteal  vessels; 
internally,  the  tibial  nerve. 

Blood-supply. —  Femoro-popliteal  artery. 

Nerve-supply.— T'lhi&l  nerve. 

4.  Deep  digital  flexor  or  flexor  pedis  peiforans  (M,  flexor  digitalis  pedis  pro- 


Fia.  205.— Injkcted  Stnovul   Sheaths  anp   Buuji        Fia.  206.— Injected   Sthotiai,  Sheaths  and  BvmM 
or  Tabbal  Reoton  of  Houe.  Lihes  View.  or  Tarbal  Rkoton  or  Hoube,  Extehnai.  View. 

tibiiju  anterior;  b,  bun*  uniler  inner  (cunesn)  (eodoii  sitcruor;    b,  aynovid  sb«»th  of  latctal  dicitml  Biteo- 

of  tibifelia  mnlcrior;  c.  lynovial  ■hflblh  of  Hs:ior  loopu  Bor;    c,  &,  bimB  under  iupcrficial  fleJior  (endoo;    d. 

B.  BcosHriui;  <f.  Isrnl  shealh  of  ileep  flexor:  e,  €,  upgule  of   hock  ioial^    /,    anMrior  or  long  Biteiuori 

bUFM  under  iuper6GiBl  flexor  tendoa:  /,/*,  tibio-Uuwl  t,  lalarBl  aiUiiuor;     5.  5.  5.  BonulBr  liauaeali:    i, 

ioiQl  GBPBule;  ',  vilerior exlcnoor;  t,  Ijbulia  uileiior;  deep  di^lai  flexor;     A,  t«ndon  of    SBBlrocnemiue;    0, 

r,  ioner  (cuneBa)  tendon  of  i:    3,  flexor  1on*ug;  4.  BUperGcinI  flexor  tendon:   7,  tibU:   S.  tBTsua:   9.  tuber 

deep  difilaJ   flexor;      6,  HUperticiBl  flexor  tendon;    6,  caIcib;    10,  metBlBTBUA.     (After  Ellenberfer,  in  Leiser- 

fBatroenemius  tendon;    7.   libis:    9.  Unili:   9.  luber  luc'i  Atlai.) 
ealcii:    10.    luce    niFiBiKml    bone;    If,    inner  amall 
metatuBKl  bone;  /(.  le.  [bmIbI  bands.     (Alter  EUen- 
berfer,  in  Lelaering's  AIIbs.) 

fundus;  deep  and  oblique  flexors  of  the  phalanges). — The  belly  of  this  muscle  lies 
on  the  posterior  surface  of  the  tibia,  and  is  divisible  into  three  parts  or  heads, 
which,  however,  finally  unite  on  a  common  tendon  of  insertion. 

Origin. — (1)  The  posterior  edge  of  the  external  condyle  of  the  tibia;  (2)  the 
external  border  of  the  external  condyle  of  the  tibia,  just  behind  the  facet  for  the 
fibula;  (3)  the  middle  third  of  the  posterior  surface  and  the  upper  part  of  the  ex- 
ternal border  of  the  tibia,  the  posterior  border  of  the  fibula,  and  the  interosseous 
ligament.' 

D  wbicb  they  may  be  looet  conveniently 
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hiseriion. — The  semilunar  crest  of  the  third  phalanx  and  the  adjacent  surface 
of  the  lateral  cartilage. 

Action, — To  flex  the  digit  and  to  extend  the  hock  joint. 

Structure, — (1)  The  inner  head  (M.  flexor  digitalis  longus  s.  flexor  accesso- 
rius)  is  easily  isolated  (Figs.  203,  459).  It  has  a  fusiform  belly,  which  crosses  the 
leg  obliquely  and  lies  in  a  groove  formed  by  the  other  heads  and  the  popliteus. 
This  terminates  near  the  lower  third  of  the  tibia  on  a  round  tendon  which  passes 
downward,  partly  embedded  in  the  internal  lateral  ligament  of  the  hock,  and  joins 
the  common  tendon  about  a  third  of  the  way  dowTi  the  metatarsus.  In  its  course 
over  the  inner  surface  of  the  hock  the  tendon  lies  in  a  canal  formed  by  the  strong 
tarsal  fascia,  the  tibia,  and  the  lateral  ligament,  and  is  provided  with  a  synovial 
sheath  which  extends  from  the  distal  fourth  of  the  tibia  to  the  junction  with  the 
principal  tendon.  (2)  The  superficial  head  (M.  tibialis  posterior)  is  only  partially 
separable.  It  has  a  flattened  belly,  terminating  near  the  lower  third  of  the  tibia 
on  a  flat  tendon  which  soon  fuses  with  the  principal  tendon.  (3)  The  deep  head 
(M.  flexor  hallucis  longus)  is  much  the  largest.  It  lies  on  the  posterior  surface  of 
the  tibia,  from  the  popliteal  line  outward  and  downward.  The  belly  contains  much 
tendinous  tissue,  and  terminates  behind  the  distal  end  of  the  tibia  on  a  strong 
round  tendon.  The  latter  receives  the  tendon  of  the  tibialis  posterior,  passes 
downward  in  the  tarsal  groove,  bound  down  by  the  strong  tarsal  fascia  (Ligamentum 
laciniatum)  and  enveloped  in  a  synovial  sheath,  receives  the  tendon  of  the  inner 
head  below  the  hock,  and,  a  little  further  down,  the  so-called  check  ligament  (Caput 
tendineum  [Schmaltz] ).  The  tarsal  sheath  (Vagina  tarsea)  begins  about  two  to  three 
inches  (ca.  5  to  7.5  cm.)  above  the  level  of  the  internal  malleolus,  and  extends  about 
one-fourth  of  the  way  down  the  metatarsus.  (Distention  of  the  sheath,  as  in 
"thoroughpin,"  affects  chiefly  its  proximal  end.)  The  check  ligament  resembles 
that  of  the  fore  limb,  except  that  it  is  longer  and  very  much  weaker;  it  may  be 
absent.     The  remainder  of  the  tendon  is  arranged  like  that  of  the  thoracic  limb. 

Relations, — Anteriorly,  the  tibia  and  fibula,  the  popliteus,  lateral  extensor, 
tibialis  anterior,  and  the  tibial  vessels;  posteriorly,  the  gastrocnemius,  superficial 
flexor,  and  the  tibial  nerve;  externally,  the  fascia,  skin,  and  the  soleus;  internally, 
the  fascia  and  skin. 

Blood-supply, — Posterior  tibial  artery. 

Nerve-supply. — Tibial  nerve. 

5.  Popliteus  (Fig.  203). — ^This  thick  and  triangular  muscle  lies  on  the  posterior 
surface  of  the  femoro-tibial  articulation  and  the  posterior  surface  of  the  tibia  above 
the  popliteal  line. 

Origin. — A  small  depression  on  the  external  epicondyle  of  the  femur,  close  to 
the  articular  surface  and  under  the  lateral  ligament. 

Insertion. — A  triangular  area  on  the  posterior  surface  of  the  tibia,  above  and 
internal  to  the  popliteal  line;  also  the  proximal  half  of  the  inner  border  and  a 
narrow  adjacent  part  of  the  internal  surface  of  the  tibia. 

Action. — To  flex  the  femoro-tibial  joint  and  to  rotate  the  leg  inward. 

Structure, — The  strong  tendon  of  origin  lies  at  first  under  the  lateral  ligament, 
and  curves  backward  and  inward  over  the  external  condyle  of  the  tibia  and  its 
semilunar  cartilage,  being  invested  by  a  reflection  of  the  synovial  capsule  of  the 
joint  (Fig.  459).  The  tendon  is  succeeded  by  a  thick  triangular  belly,  the  fibers 
of  which  are  directed  obliquely  downward  and  inward. 

Relations, — Superficially,  the  fascia  and  skin,  semitendinosus,  gastrocnemius, 
superficial  flexor;  deeply,  the  femoro-tibial  joint,  the  tibia,  the  popliteal  vessels 
and  their  divisions.  The  saphenous  vessels  and  nerve  lie  along  the  inner  border 
of  the  muscle,  separated  from  it,  however,  by  the  deep  fascia. 

Blood-supply. — Popliteal  and  posterior  tibial  arteries. 

Nerve-supply, — Tibial  nerve. 
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MUSCLES  OF  THE  METATARSUS  AND  DIGIT 

Extensor  pedis  brevis  (M.  extensor  digitalis  brevis). — ^Tiiis  small  muscle  lies 
in  the  angle  of  union  of  the  long  and  lateral  extensors  of  the  digit.  (Shown  in 
Fig.  201,  but  not  marked.) 

Origin. — The  outer  tendon  of  the  peroneus  tertius,  the  middle  annular  hga- 
ment,  and  the  outer  lateral  ligament  of  the  hock. 

Insertion, — ^The  tendon  of  the  anterior  or  long  extensor. 

Action, — To  assist  the  anterior  or  long  extensor. 

Structure. — It  is  principally  fleshy,  having  a  superficial  origin  from  the  annular 
ligament,  and  a  deep  one  (by  a  thin  tendon)  from  the  outer  tendon  of  the  peroneus 
tertius.    The  insertion  is  by  a  thin  tendon. 

Relations. — Superficially,  the  skin  and  fascia  and  the  tendons  of  the  anterior 
and  lateral  extensors;  deeply,  the  joint  capsule,  the  great  metatarsal  artery,  and 
the  deep  peroneal  nerve. 

Blood-supply. — Great  metatarsal  artery. 

Nerve-supply. — Deep  peroneal  nerve. 

The  interossei  and  lumbricales  are  arranged  like  those  of  the  thoracic  limb, 
the  only  noticeable  difference  being  the  greater  development  of  the  lumbricales  in 
the  pelvic  limb. 


the  muscles  of  the  ox 
Muscles  of  the  Face 

The  panniculus  is  much  more  developed  than  in  the  horse,  presenting  as  a 
special  feature  the  extensive  frontalis  muscle,  which  covers  the  frontal  and  nasal 
regions. 

The  orbicularis  oris  does  not  form  a  complete  ring,  the  defect  being  in  the 
middle  of  the  upper  lip. 

The  levator  nasolabialis  is  extensive,  thin,  and  not  very  distinct  from  the 
frontalis;  it  divides  into  two  layers,  between  which  the  levator  labii  superioris 
proprius  and  the  lateral  dilator  of  the  nostril  pass.  The  superficial  layer  ends  in 
the  nostril  and  upper  lip,  the  deep  layer  on  the  accessory  (lateral)  nasal  cartilages 
and  on  the  nasal  process  of  the  premaxilla. 

The  levator  labii  superioris  proprius  arises  on  and  before  the  facial  tuberosity 
and  terminates  by  several  tendons  in  the  muzzle.  It  passes  between  the  two 
layers  of  the  preceding  muscle,  blending  in  part  with  the  deep  layer. 

The  zygomaticus  is  much  stronger  than  in  the  horse.  It  arises  on  the  masse- 
teric fascia,  and  ends  chiefly  in  the  upper  lip. 

The  depressor  labii  superioris  does  not  rejsemble  the  muscle  of  the  same  name 
in  the  horse.  It  arises  just  in  front  of  the  facial  tuberosity,  and  divides  usually 
into  two  branches,  which  terminate  in  a  nimfiber  of  tendons  that  form  a  network 
in  the  muzzle  and  upper  lip. 

The  incisivus  ixiferior  is  a  small,  rounded  muscle,  which  arises  on  the  body  of 
the  mandible  below  the  second  and  third  incisors,  and  ends  in  the  lower  lip, 
blending  with  the  orbicularis. 

The  depressor  labii  inferioris  is  thin,  and  does  not  extend  as  far  backward 
as  in  the  horse;  only  the  anterior  end  is  distinct  from  the  buccinator. 

The  buccinator  shows  no  marked  variation,  but  its  superficial  layer  is  well 
developed. 

The  dilatator  naris  lateralis  arises  in  front  of  the  facial  tuberosity,  passes  for- 
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ward  between  the  braDches  of  the  levator  nasolabialis,  and  terminates  in  the  outer 
wing  of  the  dostril. 

The  dilatator  nans  transversus  is  replaced  by  the  dilatator  naris  apicalis, 
which  is  situated  in  the  muzzle  and  joins  its  fellow  at  a  median  rapbS.  It  arises 
on  the  border  and  upper  surface  of  the  body  of  the  premaxilla,  the  fibers  parsing 
obliquely  upward  and  outward  to  the  inner  wing  of  the  nostril. 

The  dOatator  nans  superior  arises  from  the  alar  cartilage  of  the  nostril  and 
ends  in  the  inner  wing  of  the  nostril. 
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The  dilatator  naris  inferior  consists  of  two  layers  which  arise  on  the  nasal  pro- 
cess of  the  premaxilla  and  the  lateral  nasal  cartilage  and  end  in  the  outer  wing 
of  the  nostril. 

The  orbicularis  oculi  is  well  developed. 

The  corrugator  supercilii  is  not  present  as  a  separate  muscle,  its  place  and 
function  being  taken  by  the  frontalis. 

The  malaris  is  broad,  and  spreads  out  below  on  the  fascia  over  the  buccinator 
and  masseter;   it  is  divided  into  two  parts. 
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MUSCLES  OF  MASTICATION 

The  nuBseter  is  not  so  large  as  in  the  horse;  a  considerable  part  of  it  arises 
on  the  facial  tuberosity  and  is  directed  obliquely  backward  and  downward,  so  that 
it  would  draw  the  lower  jaw  forward  as  well  as  upward. 

The  temporalis  coDforms  to  the  temporal  fossa,  and  is  therefore  longer  and 
entirely  lateral  in  position. 

The  pterygoidei  are  not  quite  clearly  separated;  their  direction  is  more 
oblique,  and  the  origin  of  the  pterygoideus  internus  is  nearer  the  median  plane 
than  in  the  horse. 
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The  stylo-mandibularis  is  absent. 

The  digastricus  has  a  tendinous  origin  on  the  paramastoid  or  styloid  process 
of  the  occipital  bone;  its  bellies  are  short  and  thick.  It  does  not  perforate  the 
fitylo-hyoideus.  The  two  digastrici  are  connected  beneath  the  root  of  the  tongue 
by  a  layer  of  transverse  muscle-fibers  (Transversus  mandibulie). 

HYOID  HireCLES 
The  mylo-byoideus  is  thicker  and  more  extensive  than  in  the  horse. 
The  stylo-hyoid«us  has  a  long  thin  tendinous  origin  and  is  not  perforated  by 
the  digastricus. 
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The  genlo-hyoideus  is  more  developed. 

The  kerato-hycudeus  has  an  additional  attachment  on  the  middle  comu  of  the 
hyoid  bone. 

The  hyoideus  transversus  is  bifid. 

The  stemo-thyro-hyoideus  has  no  intermediate  tendon  and  Is  thicker. 

The  omo-hyoideus  arises  as  a  thin  band  from  the  fascia  over  the  third  and 
fourth  cervical  vertebra.  It  blends  here  with  the  rectus  capitis  anterior  major. 
The  ocdpito-hyoideus  is  thick. 
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Muscles  of  the  Neck 
a.  ventral  group 

The  stemo-cephalicus  consists  of  two  muscles.  They  arise  from  the  manu- 
brium stemi  and  first  rib.  The  superficial  muscle  (Sterno-mandibularis)  is  inserted 
on  the  anterior  border  of  the  masseter,  the  ramus  of  the  mandible,  and  the  buccal 
fascia.  The  deep  muscle  (Sterno-mastoideus)  crosses  under  the  preceding  and  ends 
on  the  mastoid  process,  the  mandible,  and,  in  common  with  the  rectus  capitis 
anterior  major,  on  the  basilar  process  of  the  occipital  bone. 

There  are  two  scaleni.  The  scalenus  ventralis  (s.  primie  costse)  arises  on  the 
first  rib  and  ends  on  the  transverse  processes  of  the  third  to  the  seventh  cervical 
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vertebrae.  It  is  traversed  by  the  roots  of  the  brachial  plexus,  which  partially 
divide  it  into  a  small  dorsal  and  a  large  ventral  part.  The  brachial  vessels  lie 
below  the  latter.  The  scalenus  dorsalis  (s.  supracostalis)  arises  usually  on  the 
second,  third,  and  fourth  ribs,  and  ends  on  the  transverse  processes  of  the  third 
to  the  sixth  cervical  vertebrae. 

The  rectus  capitis  anterior  major  arises  on  the  third  to  the  sixth  cervical 
transverse  processes,  and  blends  at  its  insertion  with  the  stemo-mastoideus  and 
the  mastoid  portion  of  the  mastoido-humeralis. 

The  rectus  capitis  anterior  minor  is  larger  than  in  the  horse. 

The  rectus  capitis  lateralis  and  longus  colli  resemble  those  of  the  horse. 

The  intertransversales  are  large.  From  the  sixth  cervical  vertebra  forward 
they  form  a  muscular  mass  (M.  intertransversarius  longus)  which  is  inserted  into 
the  wing  of  the  atlas. 

B.  LATERAL  GROUP 

The  splenius  is  thin.  It  arises  directly  from  the  first  three  or  four  thoracic 
spines,  and  ends  by  a  thin  tendon  on  the  occipital  bone,  the  wing  of  the  atlas, 
and  the  transverse  process  of  the  axis,  blending  with  the  mastoido-humeralis, 
trachelo-mastoideus,  and  omo-transversarius.  The  remaining  muscles  present  no 
very  marked  differential  features. 


HUSCLES  OF  THE  THORAX 

The  levatores  costarum  number  ten  or  eleven  pairs. 

The  diaphragm  presents  several  important  differential  features.  Its  slope  is 
much  steeper  and  its  width  is  greater  than  in  the  horse.  The  costal  attachment 
extends  almost  in  a  straight  line  from  the  upper  fourth  of  the  last  rib  to  the  junc- 
tion of  the  eighth  rib  with  its  cartilage,  and  along  the  latter  to  the  sternum.  The 
mid-line  slopes  from  the  twelfth  thoracic  vertebra  obliquely  as  far  as  the  vena 
cava,  beyond  which  it  is  almost  vertical.  The  right  crus  divides  into  two  branches, 
which  circumscribe  the  oesophageal  opening,  unite  below,  and  then  spread  out  in 
the  tendinous  center.  The  left  crus  is  small.  The  oesophageal  opening  is  situated 
about  four  to  five  inches  (10  to  12  cm.)  below  the  eighth  thoracic  vertebra,  a  little 
to  the  left  of  the  median  plane.  The  foramen  venae  cavae  is  a  little  more  ventral 
and  almost  in  the  median  plane.    The  other  muscles  resemble  those  of  the  horse. 


HUSCLES  OF  THE  BACK  AND  LOINS 

The  serratus  anticus  is  very  thin.  It  is  inserted  on  the  fifth  to  the  eighth  ribs. 
It  may  be  reduced  to  two  or  three  digitations  or  may  be  absent.  The  serratus 
posticus  is  usually  inserted  on  the  last  three  or  four  ribs. 

The  transversalis  costarum  (Iliocostalis)  has  a  distinct  lumbar  portion  which 
is  attached  to  the  lumbar  transverse  processes  and  the  external  angle  of  the  iliimfi. 

The  longissimus  resembles  that  of  the  horse,  but  it  is  more  fleshy  anteriorly, 
and  the  spinalis  dorsi  is  clearly  distinguishable  from  the  common  mass.  In  the 
lumbar  region  the  tendons  meet  across  the  summits  of  the  spines. 

Intertransversales  are  present  in  the  back,  and  interspinales  in  the  back  and 
loins. 

MUSCLES  OF  THE  TAIL 

These  resemble  those  of  the  horse;  the  coccygeus  is,  however,  much  more 
developed. 
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ABDomNAL  Muscles 

The  obliquus  abdominis  eztemus  is  somewhat  thinner  and  has  a  less  extensive 
origin,  which  begins  at  the  lower  part  of  the  fifth  intercostal  space  and  ends  on 
the  last  rib  above  its  middle.  The  direction  of  the  fibers  in  the  flank  is  horizontal, 
and  they  do  not  reach  to  the  external  angle  of  the  ilium,  nor  as  high  as  the  lumbar 
transverse  processes.  (In  this  region  the  abdominal  tunic  has  a  strong  attachment 
to  the  point  of  the  hip  and  the  lumbo-dorsal  fascia.)  The  aponeurosis  is  intimately 
united  with  the  abdominal  tunic,  and  does  not  detach  a  layer  on  the  inner  surface 
of  the  thigh. 

The  obliquus  abdominis  intemus  is  more  developed  and  has  an  additional 
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origin  from  the  lumbo-dorsal  fascia.  The  aponeurosis  blends  with  that  of  the 
external  oblique  near  the  Unea  alba,  and  detaches  a  layer  which  assists  in  the  for- 
mation of  the  internal  sheath  of  the  rectus. 

The  rectus  abdominis  arises  on  the  lateral  border  of  the  sternum  as  far 
forward  as  the  third  costal  cartilage.  The  two  muscles  are  separated,  except 
near  the  pelvis,  by  an  interval  varying  from  two  to  four  inches  (ca.  5  to 
10  era,),  so  that  this  part  of  the  abdominal  wall  is  entirely  fibrous.  (The 
umbilicus  is  in  a  transverse  plane  through  the  third  lumbar  vertebra.)  There 
are  five  tendinous  inscriptions,  on  the  third  of  which  is  a  foramen  for  the 
passage  of  the  subcutaneous  abdominal  vein  (milk  vein).  The  prepubic 
tendon  has,  in  addition  to  branches  inserted  into  the  ilio-pectineal  eminences, 
a  strong  attachment  to  the  median  common  tendon  of  the  adductors  of  the 
thigh,  so  that  the  abdominal  wall  is  strongly  retracted  and  almost  vertical  at 
its  junction  with  the  pelvis. 
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The  transversus  abdominis  presents  no  striking  differential  features.    The 
transversalis  fascia  is  strong  and  distinct  except  over  the  diaphragm. 


HUSCLES  OF  THE  THORAQC  LIMB 
I.  MUSCLES  OF  TEiE  SHOULDER  GIRDLE 

The  trapezius  is  much  thicker  and  broader  than  in  the  horse,  and  is  undivided. 
It  arises  on  the  ligamentimi  nuchse  and  supraspinous  ligament,  from  the  atlas  to 
the  twelfth  thoracic  vertebra. 

The  omo-transversarius  is  a  muscle  (not  present  in  the  horse)  which  arises 
on  the  wing  of  the  atlas,  and,  inconstantly,  the  transverse  process  of  the  second 
cervical  vertebra,  and  is  inserted  into  the  scapular  spine  and  fascia. 

The  rhomboideus  is  clearly  divided  into  cervical  and  dorsal  portions,  the  latter 
extending  further  than  in  the  horse. 

The  latissimus  dorsi  has  a  broad  tendon  of  origin,  which  blends  with  the 
lumbo-dorsal  fascia;  it  is  also  attached  to  the  eleventh  and  twelfth  ribs,  the  fascia 
over  the  external  intercostal  and  oblique  abdominal  muscles,  and  by  a  tendinous 
slip  to  the  deep  pectoral  muscle. 

The  mastoido-htmieralis  has  two  distinct  parts.  The  dorsal  division  (M. 
cleido-occipitalis)  arises  on  the  occipital  bone  and  the  ligamentum  nuchse.  The 
ventral  part  (M.  cleido-mastoideus)  is  smaller  and  arises  by  a  round  tendon  on 
the  mastoid  process  and  the  rectus  capitis  anterior  major,  and  by  a  thin  tendon  on 
the  mandible.  At  the  shoulder  a  small  muscle  which  arises  on  the  first  rib  blends 
with  the  deep  face  of  the  mastoido-humeralis.* 

The  superficial  pectoral  muscle  does  not  present  any  striking  difference. 

The  deep  pectoral  arises  as  far  forward  as  the  second  rib  and  is  undivided. 
However,  the  scapular  portion  may  be  considered  to  be  represented  by  a  small 
branch  extending  over  the  lower  part  of  the  supraspinatus.  A  tendon  is  detached 
from  the  dorsal  edge,  which  blends  with  the  latissimus  dorsi  and  coraco-brachialis. 

The  serratus  magnus  is  clearly  divided  into  cervical  and  thoracic  portions. 
The  former  is  large  and  extends  from  the  third  (or  second)  cervical  vertebra  to 
the  fifth  rib,  being  overlapped  behind  by  the  thoracic  part.  The  thoracic  part  is 
relatively  thin  and  is  covered  by  a  very  strong  aponeurosis;  it  is  attached  to  the 
fourth  to  the  ninth  ribs  by  six  digitations,  and  is  inserted  by  a  flat  tendon  into  the 
inner  face  of  the  dorsal  angle  of  the  scapula. 


IL  MUSCLES  OF  THE  SHOULDER 

The  deltoid  is  clearly  divided  into  acromial  and  scapular  portions.  The  former 
arises  on  the  acromion,  the  latter  on  the  posterior  border  of  the  scapula  and  the 
aponeurotic  covering  of  the  infraspinatus.  The  scapular  part  of  the  muscle  is 
largely  inserted  into  the  fascia  covering  the  triceps. 

The  supraspinatus,  infraspinatus,  and  teres  minor  do  not  differ  materially 
from  those  of  the  horse. 

The  subscapularis  consists  of  three  portions  with  a  conunon  tendon  of  inser- 
tion. 

The  teres  major  and  coraco-brachialis  resemble  those  of  the  horse. 
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The  biceps  is  smaller  and  less  tendinous,  and  is  situated  more  internally  than 
in  the  horse.     The  tendon  of  origin  is  flat,  and  is  bound  down  in  the  bicipital  groove 

^  This  is  probably  the  homologue  of  the  subclavius  of  man. 
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by  a  fibrous  band.     (In  the  sheep  the  tendon  ie  round  and  passes  through  the 
shoulder  joint.) 
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The  internal  head  of  the  triceps  is  more  developed  than  in  the  horse. 
The  tensor  fascis  antibrachii  is  a  slender  muscle. 
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IV.    MUSCLES  OF  THE  FOKEARH 
A.  Extensor  Division 
The  extensor  carpi  radialis  is  like  that  of  the  horse.     There  is  sometimes  a 
small  muscle  lying  along  its  inner  border,  which  may  represent  the  extensores 
polUcis. 

There  are  three  digital  extensors :  1.  The  common  or  anterior  digital  extensor 
(M.  extensor  digitaUs  communis)  arises  by  two  heads  from  the  extensor  epicondyle 
and  the  ulna.  The  heads  fuse  about  the  middle  of  the  forearm,  and  terminate 
soon  on  a  tendon  which  passes  over  the  carpus  and  metacarpus,  gradually  inclining 
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forward.  At  the  fetlock  joint  it  divides  into  two  branches,  which  are  inserted 
into  the  third  phalanges.  2.  The  internal  digital  extensor  (M.  extensor  digiti 
tertii  proprius)  arises  on  the  extensor  epicondyle,  and  is  inserted  by  two  branches 
into  the  second  and  third  phalanges  of  the  inner  digit.  The  tendon  receives  two 
reinforcing  slips  from  the  suspensory  ligament.  3.  The  lateral  digital  extensor 
(M.  extensor  digitalis  lateralis  s.  digiti  quarti  proprius)  arises  from  the  external 
lateral  ligament  of  the  elbow  joint,  the  external  tuberosity  of  the  radius,  and  the 
ulna.     The  tendon  terminates  like  that  of  the  preceding  muscle. 

The  extensor  carpi  obliiiuus  resembles  that  of  the  horse. 

The  extensor  tendons  are  bound  down  at  the  carpus  by  an  annular  ligament, 
and  are  furnished  with  synovial  sheaths  (Figs.  215,  216). 
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B.  Flexor  Division 

The  three  flexors  of  the  carpus  are  like  those  of  the  horse. 

The  superficial  digital  flexor  is  somewhat  blended  at  its  origin  with  the  middle 
flexor  of  the  carpus.  It  divides  into  two  bellies,  superficial  and  deep,  terminating 
on  tendons  at  the  distal  part  of  the  forearm.  The  superficial  tendon  passes  over 
the  posterior  annular  ligament  (Ligamentum  carpi  transversum),  perforates  the 
metacarpal  fascia,  and  joins  the  deep  tendon  about  the  middle  of  the  metacarpus. 
The  deep  belly  is  connected  with  the  deep  flexor  by  a  strong  fibrous  band.  Its 
tendon  passes  under  the  annular  ligament  in  a  groove  on  the  deep  flexor,  from  which 
it  receives  fibers.  The  conjoined  tendon  soon  bifurcates,  each  branch  receiving  a 
reinforcing  band  from  the  suspensory  ligament,  and  forming  near  the  fetlock  a 
ring  for  the  corresponding  branch  of  the  deep  flexor  tendon.  Passing  under  two 
digital  annular  ligaments,  they  are  inserted  into  the  volar  surfaces  of  the  second 
phalanges  by  three  slips. 

The  deep  digital  flexor  has  the  same  heads  as  in  the  horse,  the  humeral  head, 
as  before  mentioned,  being  connected  with  the  deep  portion  of  the  superficial  flexor. 
The  tendon  divides  near  the  distal  end  of  the  metacarpus  into 
two  branches  which  are  inserted  into  the  volar  surfaces  of  the 
third  phalanges. 

The  synovial  sheaths  at  the  carpus  present  the  follow- 
ing special  features:  One  is  found  in  connection  with  the 
tendon  of  the  superficial  part  of  the  superficial  flexor  of  the 
digits.  There  is  a  common  sheath  for  the  tendons  of  the 
common  extensor  and  the  inner  extensor. 

Bursas  may  occur  under  the  tendons  of  the  proper  exten- 
sors of  the  digits  at  the  fetlock;  they  are  constant  only  in  old 
animals  (Schmidtchen).  The  branches  of  the  tendon  of  the 
common  extensor  are  provided  with  synovial  sheaths  from 
their  origin  to  the  middle  of  the  second  phalanx.  There  are 
two  digital  synovial  sheaths  for  the  flexor  tendons;  they  may 
communicate  at  their  upper  part,  and  extend  from  the  distal 
third  of  the  metacarpus  nearly  to  the  distal  sesamoids. 
Bursae  occur  between  the  latter  and  the  branches  of  the 
deep  flexor  tendon. 
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The  lumbricales  are  absent,  unless  we  regard  as  such 
the  muscular  bundles  which  arise  on  the  deep  flexor  and  are 
inserted  int<)  the  superficial  flexor  tendon  at  the  carpus. 

The  interosseus  medius  or  suspensory  ligament  is  somewhat  more  muscular 
than  in  the  horse;  indeed,  in  the  young  subject  it  may  be  almost  entirely  fleshy. 
Its  arrangement  is  somewhat  complex.  Single  at  its  origin,  it  detaches  about  the 
middle  of  the  metacarpus  a  band  which  joins  the  tendon  of  the  superficial  flexor 
and  concurs  near  the  fetlock  in  the  formation  of  the  ring  for  the  deep  flexor  tendon. 
A  little  lower  down  it  divides  into  three  and  then  into  five  branches.  The  lateral 
branches  (two  pairs)  are  attached  to  the  corresponding  sesamoids  and  tendons  of 
the  proper  extensors,  while  the  middle  branch  passes  through  the  sulcus  at  the  distal 
end  of  the  metacarpus  and  bifurcates,  each  division  fusing  with  the  tendon  of  the 
corresponding  proper  extensor. 

It  is  to  be  noted  that  the  fascia  on  the  posterior  face  of  the  metacarpus  and 

digit  is  very  thick.     It  is  continuous  above  with  the  ligamentum  carpi  transversum, 

and  is  attached  on  either  side  to  the  metacarpal  bone.     At  the  fetlock  it  forms  the 

fibrous  basis  for  the  small  claws,  and  below  this  it  detaches  two  strong  bands  which 

20 
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diverge  to  be  inserted  into  the  second  and  third   phalanges,  blending  with  the 
lateral  ligaments. 


The  muscles  of  the  pelvic  Lukb 
i.  the  sublumbar  muscles 

The  psoas  minor  begins  at  the  disc  between  the  twelfth  and  thirteenth  thoracic 
vertebrse. 

The  psoas  major  has  a  fleshy  origin  on  the  posterior  border  of  the  last  rib,  and 
a  thin  tendon  attached  to  the  twelfth  rib. 

The  iliacus  begins  under  the  body  of  the  sixth  lumbar  vertebra,  and  is  more 
closely  united  with  the  psoas  major  than  in  the 
horse. 

The  quadratus  lumbonim  extends  as  far 
forward  as  the  body  of  the  tenth  or  eleventh 
thoracic  vertebra. 


The  tensor  fascis  Ut«  is  large,  and  the 
fleshy  part  extends  further  down  than  in  the 
horse. 

The  gluteus  superficialis  is  not  present  as 
such;  apparently  its  anterior  part  has  fused 
with  the  tensor  fascice  latffi  and  its  posterior 
with  the  biceps  femons. 

The  gluteus  medius  is  small,  the  lumbar 
portion  being  insignificant  and  extending  for- 
ward only  to  the  fourth  lumbar  vertebra.  Its 
deep  portion  (Gluteus  accessorius)  is  easily 
separable,  and  its  strong  tendon  is  inserted 
into  the  femur  below  the  trochanter  major, 
imder  cover  of  the  upper  part  of  the  vastus 
extern  us. 
^°'^'oF"oll'.T"BrRL"™o"s°!-™  The  gluteus  profundus  is  thin,  but  exten- 

FicitL  MuBCLRi.  sive,   arising  as   far   forward   as   the   external 

p,Giu(«iumeciiiu:r,Hiu(eiuiia«iu:  angle  of  the  ihum,  and  from  the  lower  part  of 
t.,«jci>g™i;M,vMtMmtBrou»^es-,iTciu»  ^j^p  sacro-sciatic  ligament.  The  fibers  converge 
nBnuii»-i/,Mcr(ncuiHdi««nBni: /«.  luber  on  a  tendon  which  passes  under  the  upper  part 
row;  J7,  luiwriwhii; /e.irochiuiiormwoi^  of  the  vastus  extcmus,  and  is  inserted  into  a 
T^M^'tab^'g^r^^m  A'M'I^mr''K"r8t-  tubcrclc  a  short  distance  below  the  great  tro- 
ier>  chanter. 

The  biceps  femoris  is  very  wide  at  its 
upper  part,  having  apparently  absorl>ed  the  posterior  part  of  the  superficial 
gluteus.  It  is  divided  in  the  thigh  into  two  portions,  which  end  on  a  wide 
aponeurosis.  There  is  no  femoral  attachment.  A  large  bursa  occurs  between 
the  muscle  and  the  great  trochanter  in  the  adult.  The  part  of  the  tendon  which 
fuses  with  the  external  patellar  ligament  presents  a  fibro-cartilaginous  thicken- 
ing, and  an  extensive  bursa  is  interposed  between  it  and  the  external  condyle  of 
the  femur. 

The  semJteodinosus  and  semimembranosus  arise  on  the  ischium  only.  The 
latter  has  a  branch  attached  to  the  internal  condyle  of  the  tibia. 
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nL  ANTERIOR  HUSCLES  OF  THE  THIGH 
The  quadriceps  femoiis  resembles  that  of  the  horse;  the  vastus  intennedius  is 
more  clearly  separable,  and  consists  of  two  parts.     Burste  occur  under  the  insertions 
of  the  internal  and  external  vasti,  and  often  under  the  end  of  the  biceps  in  the  adult. 
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tmnehofmiipeiaory  liKMient;  fO.  pnUillii:  «(',«.tere«J 
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disiUl  9«aor;  A.  iaterosHiu  medius  or  lUBpeiuory  ligk- 

menl;  i.  i.  nonuUr  ligunenlB;  ».  pklella;  «C,  eilemBl 

condyle  ol  tibii;  CS,  d>»[  of  libui.     (After  EUenberpn- 

Bkum,  An.t.  [Ur  Kilii.tle.,t 

The  articularis  genu  or  subcrureus  is  a  small  muscle  which  lies  under  the  lower 
part  of  the  vastus  intcrmedius,  and  is  inserted  on  the  [suprapatellar  cul-^e-sac  of 
the  synovial  membrane. 

The  capsuloiis  is  absent. 
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IV.  nTTERRAL  BUSCLES  OF  THE  THIGH 
The  sartoriiu  arises  by  two  heads,  one  from  the  tendon  of  the  psoas  minor 

and  the  iliac  fascia,  the  other  from  the  shaft  of  the  ilium.    The  femoral  vessels 

pass  between  them. 

The  gracilis  is  more  extenravely  united  with  its  fellow  than  in  the  horse. 
The  pectioeuB  is  large,  and  arises  by  a  single  head  from  the  pubic  crest  and 
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prepubic  tondon.  It  divides  into  two  branches,  one  of  which  is  inserted  as  in  the 
horse,  while  the  other  extends  to  the  internal  cpicondyle  of  the  femur. 

The  adductor  resembles  that  of  the  horse,  but  does  not  reach  to  the  internal 
condyle. 

The  quadratus  femoris  and  obturator  extemus  resemble  those  of  the  horse. 

The  obturator  intemus  arises  from  the  ischium  only,  and  its  tendon  passes 
throuRh  the  obturator  foramen. 

The  gemellus  is  large. 
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V.  HUSCLES  OF  THE  LEG  AND  FOOT 

There  are  four  digital  extensors,  two  of  which  are  fused  with  each  other  and 
the  peroneus  tertius  in  the  upper  third  of  the  leg. 

1.  The  anterior  or  long  digjlal  extensor  (M.  extensor  digitalis  longus)  arises 
by  the  common  tendon  in  the  extensor  fossa  of  the  femur,  and  separates  from  the 
other  muscles  near  the  middle  of  the  leg.     At  the  distal  end  of  the  tibia  it  termi- 


r  Ox.  Inker  Viei 


.     (Aller  Elleubcrgcr-BBUiii,  Aiut.  I 

nates  on  a  tendon  which  passes  down  over  the  hock  (bound  down  by  two  annular 
ligaments)  and  ends  like  that  of  the  thoracic  limb. 

2.  Thcintemal  digital  extensor  (M.  extensor  digiti  tertii  proprius)  arises  in  com- 
mon with  the  prccExiing  mascle  and  the  peroneus  tertius,  and  is  covered  by  them 
to  the  distal  third  of  the  tibia.  Its  tendon  pa.-ises  under  the  annular  ligaments 
between  those  of  its  cogeners  and  ends  on  the  second  phalanx  of  the  inner  digit. 

3.  The  lateral  digital  extensor  (M.  extensor  digitalis  lateralis  s.  digiti  quarti 
proprius)  arises  on  the  external  lateral  ligament  of  the  stifle  joint  and  the  external 
condyle  of  the  tibia.  Its  tendon  passes  over  the  outer  surface  of  the  hock,  and 
terminates  on  the  anterior  surface  of  the  second  phalanx  of  the  external  digit. 
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The  reinforcing  bands  from  the  suspensory  ligament  are  arranged  as  in  the 
fore  limb. 

4.  The  extensor  brevis  resembles  that  of  the  horse,  but  is  inserted  on  the  ten- 
don of  the  anterior  extensor  only. 

The  peroneus  longus  (not  present  in  the  horse)  is  situated  in  front  of  the  lateral 
extensor.  It  arises  on  the  external  condyle  of  the  tibia  and  the  fibrous  band  which 
represents  the  shaft  of  the  fibula.  Its  tendon  passes  downward  and  backward 
over  the  outer  surface  of  the  hock,  crosses  over  that  of  the  lateral  extensor  and  under 


FiQ.  225.— DtBTAC. 


ffiti  lertii.  with  buraa  t;   I'.  I'",  u 

ii»r:   C,  branch  oC  S.  deep  flexor  I 

doo  of  axtcngor  diniii  part  of  eynoi 

,n\is;  b.  lint  phAlanx;  intemweua  n 


the  lateral  ligament,  and  ends  on  the  first  tarsal  bone  (Cuneiform  parvum).  It  is 
enveloped  by  a  synovial  sheath.  It  would  apparently  act  as  an  inward  rotator 
at  the  hock  joint. 

The  peroneus  tertius  is  a  well-<1eveIoped  muscle  which  arises  on  the  common 
tendon  with  the  long  and  internal  extensors.  It  has  a  large,  fusiform  belly,  which 
is  superficially  situated  on  the  front  of  the  leg.  Close  to  the  tarsus  it  ends  on  a 
flat  tendon,  which  is  perforated  by  that  of  the  tibialis  anterior,  and  ends  on  the 
large  metatarsal  and  second  and  third  (fused)  tarsal  bones  (Cuneiform  magnum). 

The  tibialis  anterior  is  smaller,  and  arises  by  two  heads.     The  larger  bead 
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springs  from  the  outer  surface  of  the  tuberosity  of  the  tibia;  the  outer,  smaller 
one  (M.  extensor  hallucis  longus) ,  from  the  upper  part  of  the  external  border  of  the 
tibia  and  the  fibrous  band  which  replaces  the  shaft  of  the  fibula.  The  tendon 
perforates  that  of  the  preceding  muscle  and  ends  on  the  metatarsal  and  second  and 
third  tarsal  bones. 

B.  Posterior  Group 

The  gastrocnemius  and  soleus  resemble  those  of  the  horse.  The  superficial 
flexor  is  more  fleshy  than  in  the  horse.     Its  tendon  terminates  as  in  the  fore  limb. 

The  deep  flexor  has  in  its  upper  part  a  close  resemblance  to  that  of  the  horse, 
but  the  superficial  head  (tibialis  posterior)  is  larger  and  distinct.  The  tendon  ends 
like  that  on  the  fore  limb. 
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Muscles  of  Head 

The  facial  panniculus  is  pale,  thin,  and  difiicult  to  separate  from  the  skin. 

The  orbicularis  oris  is  little  developed. 

The  levator  nasolabialis  is  thin  and  pale,  and  is  undivided. 

The  levator  labii  superioris  proprius  may  well  be  termed  the  levator  rostri. 
It  has  a  large  penniform  belly,  which  arises  in  the  fossa  on  the  lacrimal  bone  and 
maxilla.  The  tendon  ends  on  the  anterior  part  of  the  os  rostri.  A  muscular  slip 
connects  it  with  the  premaxilla. 

The  zygomaticus  arises  on  the  fascia  over  the  masseter  and  ends  at  the  angle 
of  the  mouth. 

The  depressor  labii  inferioris  separates  from  the  buccinator  only  near  the 
angle  of  the  mouth;  it  ends  by  a  number  of  tendinous  branches  in  the  lower  lip. 

The  dilatator  naris  lateralis  is  well  developed.  It  arises  under  the  levator 
rostri  and  ends  by  a  tendinous  network  around  the  nostril. 

The  dilatator  naris  transversus  is  represented  only  by  a  few  fibers  which  cross 
over  the  os  rostri. 

The  depressor  rostri  arises  on  the  facial  crest.  It  has  a  long  strong  tendon 
which  passes  below  the  nostril  and  turns  up  and  inward  to  meet  the  tendon  of  the 
opposite  side  and  end  in  the  skin  of  the  snout.  It  depresses  the  snout  and  con- 
tracts the  nostril. 

The  malaris  is  absent,  and  the  other  palpebral  muscles  present  no  special 
features. 

MUSCLES  OF  MASTICATION 

The  digastricus  has  only  one  belly.     It  ends  on  the  inner  and  lower  surface 
of  the  mandible,  in  front  of  the  groove  for  the  facial  vessels. 
The  other  muscles  have  no  important  differential  features. 
The  same  is  true  of  the  oral  hyoid  muscles. 


Muscles  of  the  N£ck 

The  panniculus  camosus  consists  of  two  layers  which  cross  each  other  ob- 
liquely. The  fibers  of  the  superficial  layer  are  directed  nearly  vertically,  those  of 
the  deep  layer  toward  the  face,  on  which  the}'  are  continued  to  form  the  facial 
portion. 

The  mastoido-humeralis  is  described  on  p.  314. 
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The  stemo-cephalicus  (Sterno-mastoideus)  arises  on  the  sternum  and  is  in- 
serted by  a  long  round  tendon  on  the  maatoid  process. 

The  thyroid  portion  of  the  stemo-thyro-hyoideus  has  a  peculiar  arrai^ement. 
It  arises  (separately  from  the  opposite  muscle)  on  the  manubrium  aterni.  About 
the  middle  of  the  neck  it  has  an  oblique  tendinous  intersection,  beyond  which  it 
divides  into  two  branches;  one  of  these  is  inserted  in  the  usual  fashion,  the  other 
ends  on  the  laryngeal  prominence.     The  hyoid  portion  is  well  developed. 

The  omo-hyotdeus  is  thin.  It  arises  as  in  the  horse,  but  has  no  connection 
with  the  mastoi  do-humeral  is  nor  with  the  opposite  muscle. 

The  omo-transversarius  arises  on  the  first  or  second  cervical  vertebra  (under 
cover  of  the  maatoido-humeralis),  and  is  inserted  into  the  lower  part  of  the  scapular 
spine. 

There  are  two  scaleni.     The  scalenus  veatralis  (s.  primie  costse)  resembles 
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that  of  the  ox,  is  attached  to  the  last  four  cervical  vertebrse,  and  is  perforated  by 
the  nerves  of  the  brachial  plexus.  The  scaleous  dorsalis  (s.  supracostalis)  arises 
on  the  transverse  processes  of  the  third  to  the  sixth  cervical  vertebra,  and  ends  on 
the  third  rib. 

The  straight  muscles  of  the  head  present  no  special  features. 

The  longus  colli  is  separated  from  the  opposite  muscle,  so  that  part  of  the 
bodies  of  the  cervical  vertebrie  is  exposed  as  in  man. 

The  intertransversales  resemble  those  of  the  ox. 

The  splenius  is  thick  and  extensive.  It  ends  in  three  parts  on  the  occipital, 
the  temporal,  and  the  wing  of  the  atlas  (inconstant). 

The  trachelo-nustoideus  is  small,  and  its  atlantal  portion  is  blended  with  the 
longissimuB. 

The  complexus  is  large,  and  is  clearly  divided  into  two  portions:  the  dorsal 
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portion  (Bi venter  cervicis)  is  marked  by  several  tendinous  intersections;  the 
ventral  part  is  the  complexus  proper. 

The  obliquus  capitis  posterior  is  relatively  thin. 

The  recti  capitis  are  thick  and  more  or  less  fused. 


HUSCLES  OF  THE  THORAX 

The  levatores  costanun  and  rectus  thoracis  present  no  special  features. 

The  external  intercostal  muscles  are  absent  under  the  serratus  anticus  and 
posticus  and  the  digitations  of  the  external  oblique. 

The  internal  intercostals  are  thick  between  the  cartilages  of  the  sternal  ribs. 

The  retractor  costse  and  the  transversus  thoracis  resemble  those  of  the  horse; 
the  latter  extends  back  to  the  eighth  cartilage  and  fuses  with  the  transversus 
abdominis. 

The  diaphragm  has  seven  costal  digitations  on  each  side,  the  posterior  ones 
being  attached  to  the  ribs  at  some  distance  (ca.  one-third  to  one-fourth  of  rib- 
length)  from  the  costo-chondral  junction.  The  line  of  attachment  reaches  the 
latter  at  the  tenth  rib,  and  passes  along  the  eighth  cartilage  to  the  xiphoid  process. 
The  tendinous  center  is  more  rounded  than  in  the  horse.  The  crura  are  well 
developed.  The  right  cms  is  very  large,  and  is  perforated  by  the  extensive  slit- 
like opening  for  the  oesophagus,  which  is  median  in  position,  and  lies  about  two  and 
one-half  to  three  inches  (ca.  6  to  8  cm.)  below  the  twelfth  thoracic  vertebra.  The 
hiatus  aorticus  is  between  the  crura. 


Abdominal  Muscles 

The  abdominal  tunic  is  little  developed. 

The  obliquus  abdominis  eztemus  has  an  extensive  fleshy  portion  and  a  cor- 
respondingly narrow  aponeurosis;  the  latter  does  not  detach  a  femoral  lamina, 
but  is  reflected  in  toto  to  form  the  inguinal  (Poupart's)  ligament. 

The  obliquus  abdominis  intemus  resemblessthat  of  the  ox;  a  small  fusiform 
muscle,  which  crosses  the  inguinal  canal  obliquely  and  is  attached  on  the  abdominal 
surface  of  the  inguinal  ligament,  is  apparently  a  detached  slip  of  the  internal 
oblique. 

The  rectus  abdominis  is  extensive  and  thick.  It  has  seven  to  ten  intersections. 
Its  tendon  of  insertion  fuses  largely  with  the  common  tendon  of  the  gracilis,  and 
does  not  give  off  an  accessory  band  to  the  head  of  the  femiu*. 

The  fleshy  part  of  the  transversus  abdominis  is  well  developed.  It  blends  in 
front  with  the  transversus  thoracis. 

The  cremaster  eztemus  is  present  in  the  female  as  well  as  in  the  male. 


HUSCLES  OF  THE  BACK  AND  LOINS 

The  serratus  anticus  is  inserted  into  the  fifth  to  the  eighth  ribs  inclusive,  the 
serratus  posticus  into  the  last  four  or  five  ribs.  There  are  usually  no  digitations 
attached  to  the  ninth  and  tenth  ribs. 

The  transversalis  costanun  (Iliocostalis)  extends  to  the  wing  of  the  atlas. 

The  spinalis  et  semispinalis  can  be  separated  without  much  difliculty  from  the 
longissimus  dorsi,  the  division  from  the  common  mass  of  the  loins  beginning  about 
the  first  lumbar  vertebra. 

The  multifidus  resembles  that  of  the  horse. 

Interspinales  are  present,  as  well  as  distinct  intertransversales  of  the  back 
and  loins. 
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HUSCLES  OF  THE  TAIL 
The  superior  and  lateral  sacro-coccygei  arise  as  far  forward  as  the  last  lumbar 
vertebra.     Gurlt  explains  the  twist  of  the  tail  as  being  due  to  the  spiral  arrangement 
of  the  insertions  of  the  tendons. 


HUSCLES  OF  THE  THORAQC  LIMB 

MUSCLES  OF  THE  SHOULDER  GIRDLE 

The  trapezius  is  very  wide,  its  line  of  origin  extending  from  the  occipital  bone 
to  the  tenth  thoracic  vertebra.  There  is  no  clear  division  between  its  two  parts, 
which  are  both  inserted  into  the  scapular  spine. 

The  omo-transversarius  resembles  that  of  the  ox. 

The  rhomboideus  consists  of  three  portions.  The  cervical  portion  (Rhom- 
boideus  cervicalis)  is  greatly  developed,  its  origin  extending  from  the  second  cervi- 
cal to  the  sixth  thoracic  vertebra.  The  cephalic  portion  (Rhomboideus  capitis) 
arises  with  the  splenius  on  the  occipital  bone,  and  is  inserted  with  the  cervical  part. 
The  dorsal  portion  (Rhomboideus  thoracalis)  extends  as  far  back  as  the  ninth  or 
tenth  thoracic  vertebra. 

The  latissimus  dorsi  is  attached  to  the  four  ribs  preceding  the  last.  It  is 
inserted  into  the  internal  lip  of  the  bicipital  groove. 

The  mastoido-humeralis  divides  into  two  parts,  the  cleido-mastoideus  and 
cleido-occipitalis,  which  arise  on  the  mastoid  process  and  occipital  crest  respectively, 
and  unite  at  the  fibrous  vestige  of  the  clavicle. 

The  anterior  superficial  pectoral  is  thin.  The  posterior  superficial  pectoral 
is  divided  into  parts,  one  of  which  ends  on  the  humerus,  the  other  on  the  fascia 
of  the  forearm. 

The  deep  pectoral  is  clearly  divided  into  two  parts.  The  scapular  portion 
resembles  that  of  the  horse,  but  its  origin  does  not  extend  behind  the  first  two 
chondro-sternal  joints.     The  posterior  deep  pectoral  is  very  long. 

The  cervical  portion  of  the  serratus  magnus  is  greatly  developed,  its  origin 
extending  from  the  wing  of  the  atlas  to  the  upper  part  of  the  fifth  rib,  and  passing 
under  the  thoracic  portion;  the  latter  resembles  that  of  the  ox. 


MUSCLES  OF  THE  SHOULDER 

The  deltoid  is  undivided;  it  arises  from  the  aponeurosis  covering  the  infra- 
spinatus, and  it  ends  largely  on  the  deltoid  ridge,  but  partly  on  the  fascia  of  the 
arm. 

The  supraspinatus  is  large;  it  ends  chiefly  on  the  external  tuberosity  of  the 
humerus. 

The  infraspinatus  is  inserted  into  a  depression  below  the  posterior  division  of 
the  external  tuberosity. 

The  teres  minor  is  well  developed;  it  ends  on  a  tubercle  between  the  external 
and  deltoid  tuberosities  of  the  humerus. 

The  subscapularis  and  teres  major  have  no  remarkable  features. 

The  coraco-brachialis  is  short  and  undivided. 

The  capsularis  is  very  small  and  frequently  absent. 


MUSCLES  OF  THE  ARM 
The  biceps  brachii  is  fusiform  and  not  greatly  developed.     Its  tendon  of  origin 
is  rounded  and  passes  through  the  capsule  of  the  shoulder  joint.     The  tendon  of 
insertion  is  bifid,  ending  on  the  radius  and  ulna. 
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The  brachialis  is  well  developed,  and  also  ends  on  the  radius  and  ulna. 

The  tensor  fasciie  antibrachii  resembles  that  of  the  horse. 

The  long  head  of  the  triceps  is  divided  into  two  parts,  except  at  its  distal  end, 
under  which  there  is  a  synovial  bursa.     The  external  head  is  inserted  into  a  crest 
on  the  outer  surface  of  the  olecranon  by  a  thin  tendon,  under  which  there  is  a 
bursa.     The  internal  head  arises  near  the  head  of  the 
humerus,  beneath  the  coracobrachial  is. 

There  are  two  anconei. 


HUSCLES  OF  THE  FOREARM  AND  DIGITS 

The  extensor  carpi  radialis  is  a  strong,  fleshy  muscle, 
the  tendon  of  which  is  inserted  into  the  proximal  end  of 
the  third  metacarpal  bone.  It  may  be  divided  into  two 
parts  (M.  extensor  trarpi  radialis  longus,  brevis). 

The  extensor  carpi  obliquus  is  well  developed ;  it  ends 
on  the  second  metacarpal  bone. 

There  are  three  (or  four)  digital  extensors. 

1.  The  common  or  anterior  digital  extensor  (M.  ex- 
tensor digitalis  communis)  arises  on  the  extensor  epicon- 
dyle  of  the  humerus  and  the  lateral  ligament  of  the  elbow, 
and  divides  into  three  parts.  The  tendon  of  the  inner 
part  divides  into  two  branches  which  end  on  the  second 
and  third  digjts ;  the  tendon  to  the  second  digit  is  small 
and  often  absent.  The  tendon  of  the  middle  part  divides 
lower  down  into  two  branches  for  the  third  and  fourth 
(chief)  digits ;  above  this  bifurcation  it  detaches  a  small 
branch  to  the  second  digit,  which  usually  unites  with  the 
tendon  of  the  extensor  indicis.  The  tendon  of  the  deep 
bead  divides  into  two  branches,  the  inner  one  joining  the 
tendon  of  the  middle  head,  while  the  outer  one  ends  on 

the  fifth  digit  P^^  ^^  _j,^._^  ^  ^^  ^^ 

2.  The  extensor  of  the  second  digit  (M.  extensor  '  enAr-Hiuu  am,  mamk 
indicis  proprius)  is  covered  by  the  preceding  muscle,  "^  pig,  antero-e*- 
with  which  it  is  partially  fused.     It  arises  on  the  ulna.              ■rERNAL\it» 

Its  delicate  tendon  usually  unites  with  the  tendon  of  the  r^iaii»°'  t.  ext*.l!!^r'  "rpi 
middle  head  of  the  common  extensor  which  goes  to  the  obiiqum  (s,  sbJucior  poiiicis 
second  digit.  ^^^  ;.-  •^;,';;™^°"  " 

3.  The  lateral  digital  extensor  (M.  extensor  digitalis  "  "^o^at  in«rti"'^o(  (,' 
lateralis)  consists  of  two  distinct  parts:  (1)  The  large  ■''.  ■'".  i«>doiu  <jf  d:  ^.  r". 
dorsal  (anterior)  muscle  (M.  extensor  digiti  quarti  pro-  ft"enmr tiuHcis-  o'eiienmr 
prius)  has  a  long  tendon  which  ends  on  the  fourth  d^t,  ciiKiii  quani;  a.  *xt«n»r 
and  often  sends  a  slip  to  the  fifth  digit.  (2)  The  small  '"i*";'  q"'"'';  *'■"!"'""  "* 
volar  (posterior)  muscle  (M.  extensor  digiti  quinti  pro-  p^rt  ai'fiViw'ci.^i  *stf  "us^ 
prius)  ends  by  a  long  tendon  on  the  lateral  aspect  of  the     jMeadonoi*.-!. ulnar he«Jut 

fifth  digit.  eiIu^ii''-«iH«"°!.'  b^lliliil" 

The  supinator  has  been  found  by  Arloing  and  Lesbre,  (Airer  Kiienbent*r,  in  i*i»l 
but  is  usually  absent  in  the  pig.  """«•  ■*"" ' 

The  pronator  teres  is  a  small  muscle  which  lies  on  the 
internal  lateral  ligament  of  the  elbow.     It  arises  from  the  internal  epieondyle  of 
the  humerus,  and  reaches  about  to  the  middle  of  the  inner  border  of  the  radius. 

The  flexor  carpi  intemus  is  well  developed.  It  arises  on  the  flexor  epieondyle 
of  the  humerus,  and  is  inserted  into  the  third  metacarpal  bone. 

The  flexor  carpi  medius  is  narrow  and  has  no  ulnar  head. 
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extemus  (M.  extensor  carpi  ulnaris)  is  covered  by  a  thick, 
extends  from  the  extensor  epicondyle  to  the  accessory  carpal 
t  of  the  carpus.  The  tendon  of  the  muscle  perforates  this 
■t  of  the  forearm  and  ends  on  the  proximal  end  of  the  fifth 

jgital  flexor  has  two  bellies.  The  tendon  of  the  superficial 
ihind  the  posterior  annular  ligament  of  the  carpus  (bound 
nular  ligament),  forms  a  ring  at  the  fetlock  for  a  tendon  of 
ends  by  two  branches  on  the  second  phalanx  of  the  fourth 
'  the  deep  head,  after  detaching  a  slip  to  the  tendon  of  the 
wn  with  the  latter  {for  which  it  forms  a  ring),  and  ends  od 

1  flexor  has  three  heads — humeral,  ulnar,  and  radial.  The 
des  into  four  branches,  the  larger  central  pair  ending  on 
of  the  principal  digits,  the  smaller  pair  on  the  accessory 
e  bound  down  by  a  peculiar  spiral  band.     There  is  do  check 

are  represented  by  bundles  which  extend  from  the  deep  flexor 
of  the  deep  head  of  the  superficial  flexor, 
lurth  interossei  are  present.     Each  sends  two  slips  to  the  oor- 
bones  and  extensor  tendon. 
8,  adductors,  and  abductors  of  the  second  and  fifth  di^ts. 


HUSCLHS  OF  THE  PELVIC  LIHB 
SUBLUHBAR  HUSCLES 
r  is  intimately  united  with  the  psoas  major  in  front,  and  has  a 
hich  ends  on  the  psoas  tubercle.     It  has  no  thoracic  part. 
T  is  large  and  rounded.     It  be^ns  at  the  last  rib. 
lumborum  is  well  developed,  and  extends  forward  as  far  as 


HUSCLES  OF  THE  HIP  AND  THIGH 
i»  lattt  is  broad,  and  its  fleshy  part  reaches  almost  to  the  pa- 

perficialis  has  a  sacral  head  only;  it  blends  with  the  biceps 

edius  has  a  small  lumbar  part  which  does  not  extend  so  far 
lorse.     The  deep  part  (Gluteus  accessorius)  is  pretty  clearly 


>fundus  is  extensive,  reaching  nearly  to  the  externa!  angle  of  the 

loria  has  a  narrow  origin  from  the  sacro-sciatic  ligament  and 

Is  below  like  that  of  the  ox. 

losus  resembles  that  of  the  horse. 

wanosus  has  two  insertions  as  in  the  ox. 

las  two  heads  of  origin,  between  which  the  external  iliac  vessels 

inner  arises  from  the  tendon  of  the  psoas  minor,  the  outer  one 

■e  united  at  their  origin  even  more  than  in  the  ox. 
s  well  developed  and  is  flattened  from  before  backward, 
hows  no  division  and  is  partially  fused  with  the  gracilis.     It 
ust  above  the  ongm  of  the  gastrocnemius. 
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The  quadratus  femoris  is  large. 

The  obturator  eztemus  resembles  that  of  the  horse. 

The  obturator  intemus  is  extensive  and  strong;  its  tendon  emerges  through 
the  obturator  foramen. 

The  gemellus  is  fused  in  part  with  the  obturator  intemus. 

The  quadriceps  femoris  is  more  clearly  divided  than  in  the  horse,  and  its 
action  is  transmitted  by  a  single  patellar  ligament. 

The  capsolaris  is  absent. 


HUSCLES  OF  THE  LEG  AND  FOOT 

The  peroneus  tertius  resembles  that  of  the  ox,  but  its 
tendon  is  not  perforated  by  that  of  the  tibialis  anterior, 
and  ends  on  the  inner  (second)  large  metatarsal  bone,  de- 
taching a  strong  branch  to  the  first  and  second  tarsal 
bones. 

The  tibialis  anterior  arises  on  the  tibial  crest.  Its 
tendon  passes  over  the  hock  along  the  inner  border  of  the 
tendon  of  the  peroneus  tertius  (both  being  bound  down 
by  an  annular  ligament),  and  is  inserted  into  the  inner 
(second)  metatarsal  and  first  tarsal  bones. 

The  peroneus  longus  lies  partly  on  the  outer  surface 
of  the  peroneus  tertius.  Its  tendon  crosses  those  of  the 
lateral  extensor,  passes  along  a  groove  on  the  plantar 
surface  of  the  fourth  tarsal  bone,  and  ends  on  the  first 
tarsal  and  second  metatarsal  bones. 

The  anterior  or  long  digital  extensor  arises  with  the 
peroneus  tertius  and  is  largely  covered  by  it  and  the  per- 
oneus longus.  It  divides  into  three  parts.  The  tendon 
of  the  inner  division  (M.  extensor  digiti  tertii)  ends  on 
the  inner  chief  (third)  digit;  that  of  the  middle  division 
by  two  branches  on  the  principal  digits;  and  that  of  the 
outer  division  by  three  branches  on  the  second,  fourth, 
and  fifth  digits. 

The  lateral  digital  extensor  divides  into  proper  ex-  fio.  22s.— muscles  or  leo 
tensors  of  the  fourth  and  fifth  digits  (Extensores  digiti  *"■>  t'"™"  »'  f'".  A"- 

quarti  et  quinti).  TtHo-KXTEHNii,  vitw^ 

The  extensor  hallucis  longus  arises  on  the  fibula  and  t«ndon''of  prmlng; '"."p^m^ 
ends  on  the  inner  small  (second)  digit.  oeu*  tenim:  b\  lendon  of  t; 

The  extensor  digitalis  brevis  is  well  developed  and  IJ^""J'  ''V/'*/^*t'^,i'^ 
consists  of  three  parts.  The  inner  and  outer  tendons  end  ^f  £.-  j_  peronms  longua;  g-. 
on  the  first  phalanges  of  the  chief  digits,  the  middle  lendanofe.- a  eiienwrdiKitt 
one  joins  the  common  extensor  tendon  of  the  same.  ^^m  \""'*"™  "Ihl' TiliMt 

The  gastrocnemius  presents  nothing  special.  »«*ue    moiius:    >.  «itci»<>r 

The  soleus  is  wide,  and  is  partly  blended  with  the  ""e"'  i"'"";  *■  i1«p  <1'«""1 
external  head  of  the  gastrocnemius.  o»miiu:    n.  eMnuor  b™v». 

The  superficial  digital  flexor  has  a  large  belly.     Its     (Arnr  Kiienbcrgec,  in  Leuwr- 
tendon  ends  on  the  two  chief  digits,  and  is  also  connected     '""  ■*""  > 
with  the  ligaments  of  the  accessory  digits. 

The  inner  head  of  the  deep  digital  flexor  (flexor  digitalis  longus)  is  relatively 
small.     The  common  tendon  ends  as  in  the  thoracic  limb. 

The  popliteus  presents  no  special  features. 

The  plantar  muscles  resemble  their  homologues  of  the  fore  limb,  except  that 
the  adductors  of  the  accessory  digits  and  the  lumbricales  are  absent. 
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THE  HUSCLES  OF  THE  DOG 

Muscles  of  the  face 

The  panniculus  camosus  is  well  developed  and  presents  two  distinct  bands, 
ODe  of  which  is  inserted  into  the  lower  lip,  the  other  into  the  scutiform  cartilage  of 
the  ear. 

The  orbicularis  oris  is  poorly  developed.  In  the  upper  lip  it  is  divided  cen- 
trally, and  in  the  lower  it  is  distinct  only  near  the  anj^les  of  the  mouth. 

The  levator  nasolabialis  is  wide  and  undivided,  and  ends  in  the  upper  lip. 

The  levator  labii  superioris  proprius  arises  behind  the  infraorbital  foramen, 
runs  forward  under  the  preceding  muscle,  and  ends  in  numerous  small  tendons 
around  the  nostril,  some  blending  with  those  of  the  opposite  side. 

The  zygomadcus,  long  and  narrow,  arises  on  the  scutiform  cartilage,  and 
ends  at  the  angle  of  the  mouth. 


a,  SeuIuUri*:  b.  c.  anterior  auricular  miuclM;  d.  hdiris;  r.  iniiiriucicua;  /,  /.  lycamaticiu.  o 
m  portion  ii  cut^  g,  slip  of  panniculiu;  A.  pBrotulo4UFicularu;  ■',  Dkiflseler:  fc,  nularia;  I,  l«v»1or  . 
m,  levjitor  labli  Hupcrionv  pmpriug;  n.  ilUatAtor  DAtifl  l»t«raUB;  o.  p.  bticcinator  (buccalia.  moJmriA);  q,  rvlraetor 
anculi  oris;  r,  JifBitrietu;  i,  mylo-hycHiieuB;  i .  bmne  of  ooocha;  F,  parotul  iland;  ^,  pmrotid  duel;  J,  Dubmudl- 
Uty  rUimI;  i.  lUbnuiillvv  lymph  (luidi:  I.  buccal  ^anili:  6.  ■ycomalic  arch;  7,  muiilla;  8,  doraum  nad; 
9,  panjiiil  lymph  (land.     [Ellaabcrgcr-Baum.  Anat.  il.  Hundca.) 

The  depressor  labii  inferioris  is  absent,  unless  we  recognize  as  such  a  thin 
stratum  arising  on  the  body  of  the  mandible  and  spreading  out  in  the  orbicularis. 

There  are  no  special  nasal  muscles,  the  homologue  of  the  lateral  dilator  ending 
almost  entirely  in  the  upper  lip. 

The  buccinator  is  wide  and  very  thin,  and  the  two  planes  of  fibers  cross  each 
other. 

The  palpebral  muscles  present  no  very  noteworthy  special  characters. 


HUSCLES  OF  HASnCAnON 

The  masseter  is  largo.  It  arises  from  the  zygomatic  arch,  and  extends  beyond 
the  branch  of  the  jaw  below  and  behind.  Three  strata  may  be  recognized  in  its 
structure. 

The  temporalis  is  very  largo  and  strong,  and  contains  much  tendinous  tissue. 
It  arises  from  the  temporal  iossa,  and  the  orbital  ligament. 


HTOID   UDSCLES — UCSCLES  OF  THE   THORACIC    LIHB  319 

The  dieastricns  is  usually  not  digastric,  but  is  a  strong,  round,  fleshy  musc)e, 
which  arises  on  the  paramastoid  or  styloid  process  and  is  inserted  iato  the  border 
and  inner  surface  of  the  ramus  at  the  level  of  the  last  molar  teeth. 

The  stylo-maodibularis  is  absent. 


HYOm  HUSCLES 
The  m^o^ytrideos  is  well  developed. 

The  stylo-hyoideos  is  very  slender,  and  is  inserted  into  the  body  of  the  hyoid 
bone:   it  is  not  perforated  by  the  digastricus. 


irtciAi.  HuBCUts  or  Doa.  Arm  Remotal  or  P&itincnLim  CAKHoam. 

y.  t.  kvalor  labii  auperioru  propHui:  9.  dilBiUor  nana  laicnlu;  i,  i'.  bi 
t.  ntrnctor  anguli  oiia  •■  riaoriiu:  e.  lysomaliciu:  7.  maUiu;  8.  numnisr;  S,  dimMriciu:  10,  acutu 
Mbar  auricular  muaelca:  /f .  parotida-Buricularig:  i J.  mylo-hyoidaua ;  J4.  atcrno-hyoideiu;  If.  glerno-tli 
t6.  apleniiu:  17,  lumbo-doreal  fBKia;  (S.  nciua  abdominis^  19,  obliquus  abilaimnu  ulemiu',  iff.  ai: 
til  pnc*dtna:  to.  inMrcoalal  muacia:  tl.  (acro-eoecygeui  acMnuriiu:  (] 
la  iaferior;  Mi,  gntX  IrochaoMr;  «.  iucular  vein:  o.  6.  c,  hnnhis 


faaeia  lata:  v.  miutaDdinwus;  '.  HnuRHmbraaomu:  n.  aartoriua:  t.  tracilisi  tS.  prsoalor  Icms^  n.  flcior  cwpi 
radlalia:  tS,  fleior  carpi  ulnaiia;  t»,  libialia  anUrior:  SO.  popliMiu:  SI,  SI',  deep  digital  flexor;  St.  luperfieial 
dicilal  Beior:  35.  caatrocnamiiu;  5^.  ^joe  of  scapula:  a.  parotid  tdand.  witb  •'.its  duct:  B.aubmaxillary  claod:  i, 
■ubmarillaiv  lymiiti  flands:  i.  parotid  lymph  (land:  (,  iufenor  hurra]  Rlanda.  (Aftar  Ellantwriw.  id  Lciiarins'a 
AiUg.> 

The  hyoideus  transversus  and  omo-hyoideus  are  absent. 
The  stemo-thyro-byoideus  is  large  and  arises  chiefiy  on  the  first  costal  carti- 
lage. 

Muscles  of  the  Thoraqc  limb 

The  trapezius  is  thin,  and  is  not  clearly  divided  into  cervical  and  thoracic 
portions.  Its  line  of  origin  extends  from  about  the  middle  of  the  neck  to  the 
ninth  or  tenth  thoracic  spine,  the  right  and  left  muscles  meeting  on  a  median 
fibrous  raph^. 

The  omo-transversaiius  arises  by  a  tendon  on  the  lower  part  of  the  spine  of 
the  scapula  (often  partially  blended  with  the  trapezius),  and  is  inserted  into  the 
wing  of  the  atlas. 


dor«U  portion  CRhomboideus 
he  sixth  or  seventV,   tK  .^ 

I  arises  from  the  n„^^  o»ap- 
venebraa„di:>Xi°;;« 
The  cephaUc  pordon  (Rhon^ 
,  capitis)  I,  a  eontinuation^; 
«<d.n8  which  is  i„sert„i  ?„to 
ipital  crest.  "* 

le  Utisaimus  dorsi  is  extensive 
"  ',!'*'"?  "'Mlment  to  th  ■ 
o  ribs.  Its  lower  edee  hl„ j 
he   shoulder   with  fhfpL;"^! 

he  mastoido-humeralis  con 
m    front    of    the    shoulde?  a 

into  ttrrerr^'riV""'- 

IS  attached  to  the  mediar^rpM 
:  neck  and  to  the  occipital  bone 
rentrd  portion  (M.  cleido-mM: 
is)  IS  attached  to  the  maSSl 
ss.  The  common  mass  imstJ? 
e  clavicle  and  the  fi^oSte": 
m,  which  IS  attached  to  th. 
Tus,  IB  homologous  with  the 
ralar  portion  of  the  deltoid  of 

The  superficial  pectoral  muscle 
nail..  It  arises  on  the  sternum 
the  first  to  the  third  c„"t3 
lagc,  and  is  inserted  into  the 
rior  surface  of  the  humerus  A 
rficial  slip  detached  from  it  i, 
ted  into  the  fascia  of  the  for2 

The  deep  pectoral  has  no  pre- 
ulat  portion.  It  arises  on  th^ 
mm  and  costal  cartilages  from 

Becond  costal  to  the  xiphoid  cT 
^-  It  IS  inserted  chiefly  into  th. 
rnal  tuber„ity  of  the  humeru, 

also  by  small  slips  into  the™': 
al^^tuberosity  and  the  fascia  rf 

r  division  into  cervical  and  thor- 
art7f"'?1"'»'i«-ven 
>art  of  the  costal  surface  of  the 

:  and  a„„„i^,  ^^   ^^^ 

"f  the  scapula.     Both  end  on  the 
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The  supraspinatus  ends  chiefly  on  the  external  tuberosity  of  the  humerus,  but 
has  a  small  attachment  to  the  internal  tuberosity  also. 

The  infraspinatus  is  inserted  into  the  outer  surface  of  the  external  tuberosity 
of  the  humerus. 


LatitHmuB  dorm 

CoTaco-i/Tochialis 
Lon,  hmd  of  Iri,,,,  Acuor,  hc^  ,/ lAm 

Teruor  fascia  aniUrrackii 


Internal  head  of  tricepa 

lumerus 
Flexor  carpi  medius  Izlentor  carpi  radiali* 

Pleror  carpi  interttua  roiuUor  Urea 

Superficial  diffilal  flexor 


Deep  diffitat  flex 


Fid.  333. — Mcurtu  or  Tnoaicic  Limb  or  Doo,  Intkmnal  Ytcir.     (EllFnbcrEer'Baum.  Aokt.  da  Hundn.) 

The  teres  minor  arises  on  a  tubercle  on  the  posterior  border  of  the  scapula, 
just  above  the  glenoid  cavity,  and  is  inserted  into  the  deltoid  ridge. 

The  subscapiilaris  is  wide  and  is  somewhat  multipcnnate  in  structure,  l>eing 
intersected  by  fibrous  septa  which  are  attached  to  the  rough  lines  on  the  costal 
surface  of  the  scapula. 
21 
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.  The  teres  major  is  thick.    It  arises  on  the  upper  part  of  tbe  poeterior  border 
of  tbe  scapula  and  on  the  subscapularis. 

The  coraco-bracbialis  is  short  and  undivided,  and  is  inserted  into  tbe  upper 
part  of  tbe  postero-intemal  surface  of  the  humerus. 

The  capsularis  is  absent. 

The  biceps  brachii  lies  almost  entirely  on  tbe  inner 
surface  of  the  hiunems.  It  is  long  and  fusiform.  Tbe 
tendon  of  origin  is  round,  and  paisses  through  the  cap- 
sule of  the  shoulder  joint.  The  tendon  of  insertion  is 
bifid,  one  branch  being  attached  to  the  ulnar,  the  other 
to  the  radial  tuberosity. 

Tbe  brachialis  is  very  little  cur\-ed,  and  is  inserted 
chiefly  into  the  tuberosity  and  inner  border  of  the  ulna. 
The  tensor  tusdm  antibrachii  is  thin  and  narrow. 
It  arises  on  the  outer  surface  of  the  latiseimuB  dorsi, 
and  ends  on  the  olecranon  and  the  fascia  of  the  forearm. 
The  triceps  has  an  additional  deep  head  (Caput 
accessorium),  which  arises  just  below  tbe  head  of  tbe 
humerus. 

The  brachio-radialis  is  a  long,  narrow,  delicate 
muscle,  situated  superficially  on  the  anterior  surface  of 
the  forearm.  It  arises  with  the  extensor  carpi  on  the 
crest  above  the  extensor  epicondyle  of  the  humerus, 
and  is  inserted  into  the  distal  part  of  the  inner  border 
of  the  radius.  It  is  often  much  reduced,  and  is  some- 
times absent.  It  rotates  the  forearm  and  paw  out- 
ward. 

The  extensor  carpi  divides  into  two  parts.  The 
larjjer  outer  part,  the  extensor  carpi  radialis  brevis,  ends 
on  the  proximal  end  of  the  third  metacarpal  bone. 
The  inner  and  more  superficial  part,  the  extensor 
cupl  radialis  longus,  ends  on  the  second  metacarpal 
Itone.  {A  tendon  to  the  fourth  metacarpal  may  occur.) 
The  extensor  carpi  obliquus  or  abductor  poUicis 
^^_  j^^  longus   arises   from    the   outer   border   and   anterior 

','. H'r-',M.M.i\"Ir'i''i*.'      '""'^*'"''  of  the  ulna,  the  interosseous  ligament,   and 

i'-..-.M,  \„y,         ""■     tlic  outer  border   of  the  radius.     It  is  inserted  into 
^^^      ".'■'i"i..|...,.|iii,h,i„„,i,i      the  first  metacarpal  bone  by  a  tendon  which  contains 
M.rmu^"r'™;'^,';,";','uJ"',ll"i'','.;''     "  *""*"  (sesamoid?)  bone.     It  abducts  the  first  digit. 
•■■•    ■!'  .!■•  .1-  ■,  ,j  "  .«u.i.m,'!!r  There  are  three  (or  four)  extensors  of  the  digits. 

r."",'"'",M,.'i",','.r.l('""'"''i""""  ■   *■  '^*"' "'""noo (digital  extensor  (M. extensor  digi- 

*- "'i'i''i''"'i-''r'^','i'".,,!,'     *!'''"  ''"'"'"u'lis)   arises  on  the  extensor  epicondyle  of 

I.",'.!',! "!"".'';  ';-'•■■- 'I....!.      I",''  humerus  and   the  lateral  ligament  of  the  elbow 

'  "'"'    "■■  m'Z  mC- h',' '.",'"'''' ■     I.V.'"*'     **•  h"^  ^o"'' bellies,  each  terminating  in  a  tendon. 

' •■■-■•  >-.'S.S"!"Z       ""■'"'  """e   inserted  into  the   third   phalanges  of  the 

"■ ' '  '■  '-  .'''',',',',;:„''  "';■"" '■'      "'''■■"."•■  *''''<l.  fourth,  and  fifth  digits. 

'    "  '  "■ '"  ipi"«,\Vi!.V," ■'  ''"'"■'  •'rtensor  of  the  first  and  second  digits 

M.  I'xtcnMor  pollicis  longus  et  extensor   indicis    pro- 

( I  ,„ '"'""J  '"  "'"all,  and   is  covered  by  the  common  and 

"''■  "    'iMi   |'('7      "'"''"'■"  ""  ""'  P'oxiinal  part  of  the  ulna.     Its  tendon  passes 

' I ',      "'•''"'■"""""»  "xlensor  and  divides  into  two  branches.     The 

"'  n.i.  , , I' ' ';  '"'""■  '"■"'  «l»Kit,  while  the  other  blends  with  the  tendon 

,      ,      " I'''i'i..if.,r  111.- srn.ml  digit. 

'  ■  '"'op.l  dlKlUt  Bxtennor  (M.  extensor  digitalis  lateralis)  consists  of  two 
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muscles  which  are  not  rarely  fused.  They  arise  on  the  extensor  epicondyle  of  the 
humerus  and  the  lateral  ligament  of  the  elbow  joint.  The  larger,  superficial  belly 
(M.  extensor  digiti  tertii  et  quarti)  terminates  on  a  tendon  which  divides  at  or 
near  the  carpus  into  two  branches,  which  are  inserted  into  the  third  phalanges 
of  the  third  and  fourth  digits,  blending  with  the  corresponding  tendons  of  the  com- 
mon extensor.  The  posterior  belly  (M.  extensor  digiti  quinti)  terminates  by  a 
tendon  which  fuses  with  that  of  the  common  extensor  for  the  fifth  digit. 

The  ulnaris  lateralis  or  extensor  caipi  ulnaiis  corresponds  to  the  fiexor  carpi 
externus  of  the  horse,  but  is  an  extensor  of  the  carpus.     It  is  a  large  flat  muscle 
which  lies  on  the  outer  surface  of  the  ulna.     It  arises  on  the  ex- 
tensor epicondyle  of  the  humerus,  and  is  inserted  into  the  proxi- 
mal end  of  the  fifth  metacarpal  and  the  accessory  carpal  bone. 

The  ulnaris  medialls  or  fiezor  carpi  medius  (s.  ulnaris) 
consists  of  two  quite  distinct  heads.  The  larger,  humeral 
bead  arises  on  the  flexor  epicondyle,  while  the  smaller,  super- 
ficial ulnar  bead  arises  on  the  posterior  border  of  the  ulna. 
The  tendons  of  the  two  end  t<^ether  on  the  accessory 
carpal  bone. 

The  radialis  Tolaris  or  flexor  carpi  intemus  (s.  radialis) 
arises  on  the  fiexor  epicondyle  of  the  humerus  and  is  inserted 
by  a  bifid  tendon  into  the  second  and  third  metacarpal  bones. 

The  tendons  of  the  foregoing  muscles  are  provided  with 
synovial  sheaths  at  the  carpus. 

The  pronator  teres  is  a  round  muscle,  which  is  situated 
superficially  on  the  inner  border  of  the  proximal  part  of  the  ra- 
dius. It  arises  on  the  flexor  epicondyle  of  the  humerus,  and  is 
inserted  into  the  internal  border  of  the  radius.  Its  action  is  to 
flex  the  elbow  and  rotate  the  forearm  inward. 

The  BupeifldaL  digital  fiexor  is  situated  superficially  on  the  ^''- ^ly*""'?™ 
posterior  and  inner  surfaces  of  the  forearm.     It  arises  on  the  p 

flexor  epicondyle   of  the   humerus  and   terminates  near  the  a 

carpus  on  a  tendon  which  passes  downward  outside  of  the  '■''".'"" 
carpal  canal  and  receives  below  the  carpus  two  reinforcing  ^i,  bnv 
bands,  one  from  the  accessory  carpal,  the  other  from  the  i>oiiici«:  d.  addurtot 
sesamoid  bone  at  the  inner  side  of  the  carpus.  Below  this  di{^Jo,"""j'''ui'^n?^" 
it  divides  into  four  branches,  which  are  inserted  into  the  flexor  digiti  quiDii 
second  phalanges  of  the  second,  third,  fourth,  and  fifth  digits.       bravui:    a.  ■bducwr 

The  deep  digital  flexor  has  humeral,  ulnar,  and  radial  ^^^^"'1"',^^^ 
heads,  the  latter  arising  from  the  inner  border  of  the  radius.  un«i  bone:  t.  Gnt 
They  unite  on  a  common  tendon  which  passes  down  through  "^^^'^  '"*■  "™fT^' 
the  carpal  canal,  gives  off  a  branch  to  the  first  digit,  and  ^^^  joini^  (E««n- 
divides  into  four  branches.  These  perforate  the  tendons  of  benef-Btum.  An»t.  d. 
the  superficial  flexor  and  are  inserted  into  the  third  phalanges  "'"«'"-' 
of  the  second  to  the  fifth  digits.  The  tendons  are  provided 
with  synovial  sheaths  from  the  middle  of  the  metacarpus  downward,  and  are 
held  in  place  by  three  digital  annular  ligaments. 

The  palmaris  longus  accessorius  (?)  is  a  small  muscle  which  arises  from  the 
deep  flexor  below  the  middle  of  the  forearm  and  en<l8  by  two  tendons  which  unite 
nith  those  of  the  superficial  fiexor  for  the  third  and  fourth  digits. 

The  supinator  is  a  short,  wide  muscle  which  ari.ses  on  the  humerus  beneath  the 
external  lateral  ligament,  crosses  the  anterior  surface  of  the  radius,  and  ip  inserted 
into  the  inner  border  of  the  radius.  (A  pouch  of  the  capsule  of  the  elbow  joint 
lies  under  the  tendon  of  origin.)  Its  action  is  to  rotate  the  forearm  outward 
(supination). 
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The  pronator  quadratus  consists  of  fibers  which  cross  the  inner  surface  of  the 
interosseous  ligament  of  the  forearm,  except  at  the  two  extremities  of  the  latter. 
It  is  attached  to  the  inner  border  of  the  ulna  and  the  anterior  surface  of  the  radius. 
It  rotates  the  forearm  inward  (pronation). 

The  palmaris  brevis  (?)  is  a  very  small  muscle,  which  arises  on  the  tendon 
of  the  superficial  digital  flexor  for  the  fifth  digit,  and  is  inserted  at  the  fifth  meta- 
carpo-phalangeal  joint  into  the  sheath  and  annular  ligament  of  the  deep  flexor. 

The  lumbricales  are  three  very  delicate  muscles,  which  arise  on  the  tendons 
of  the  deep  flexor,  and  are  inserted  into  the  first  phalanges  of  the  third,  fourth, 
and  fifth  digits. 

The  abductor  pollicis  brevis  et  opponens  pollicis,  a  very  small  pale  muscle, 
arises  on  the  fibrous  band  which  connects  the  superficial  flexor  tendon  with  the 
inner  carpal  sesamoid,  and  ends  on  the  distal  end  of  the  first  metacarpal  bone  and 
the  first  phalanx  of  the  first  digit.     It  abducts  the  first  digit.* 

The  flexor  pollicis  brevis  arises  on  the  posterior  carpal  ligament  over  the  second 
metacarpal  bone,  and  ends  on  the  volar  sesamoid  of  the  first  digit. 

The  adductor  pollicis,  situated  externally  to  the  preceding,  is  the  largest  of 
the  thumb  muscles.  It  arises  between  the  preceding  and  the  second  interosseous 
muscle,  and  is  inserted  into  the  first  phalanx  of  the  first  digit. 

The  adductor  digiti  secundi  is  situated  between  the  second  interosseous 
muscle  and  the  adductor  digiti  quinti.  It  arises  on  the  carpal  ligament,  and  ends 
on  the  first  phalanx  of  the  second  digit. 

The  adductor  digiti  quinti  arises  close  to  the  preceding  muscle,  and  passes 
outward  to  end  on  the  first  phalanx  of  the  fifth  digit. 

The  flexor  digiti  quinti  arises  on  the  ligament  connecting  the  accessory  carpal 
to  the  third  and  fourth  metacarpal  bones,  crosses  the  corresponding  interosseous 
muscle,  and  ends  on  the  fifth  digit  with  the  next  muscle. 

The  abductor  digiti  quinti  is  larger  than  the  two  preceding  muscles;  it  arises 
on  the  accessory  carpal  bone,  and  ends  on  the  outer  sesamoid  of  the  fifth  digit  and 
on  the  lateral  ligament. 

There  are  four  interossei  which  lie  on  the  volar  (posterior)  surface  of  the  meta^ 
carpus.  They  are  well  developed  and  fleshy.  They  arise  on  the  distal  row  of  the 
carpus  and  on  the  proximal  ends  of  the  metacarpals.  Each  divides  distally  into 
two  branches,  which  are  inserted  by  small  tendons  on  the  corresponding  sesamoid 
bones,  and  detach  slips  to  the  extensor  tendons. 


HUSCLES  OF  THE  NECK 

The  stemo-cephalicus  is  well  developed.  It  arises  on  the  manubrium  sterni 
and  ends  on  the  mastoid  process,  blending  with  the  cleido-cervicalis. 

The  scalenus  ventralis  (s.  primae  costae)  arises  on  the  last  four  cervical  trans- 
verse processes,  and  is  inserted  into  the  first  rib. 

The  scalenus  dorsalis  (s.  supracostalis)  is  large.  Anteriorly  it  blends  with  the 
preceding  muscle,  while  posteriorly  it  divides  into  two  parts.  The  upper  part  is 
inserted  on  the  third  and  fourth  ribs,  the  lower  part  by  a  long,  thin  tendon  on  the 
eighth  rib. 

The  longus  colli  resembles  that  of  the  horse. 

The  rectus  capitis  anterior  major  arises  on  the  transverse  processes  of  the  second 
to  the  sixth  cervical  vertebrae  and  ends  as  in  the  horse.  The  rectus  minor  and 
lateralis  resemble  those  of  the  horse. 

The  intertransversales  resemble  those  of  the  ox. 

The  splenius  is  strong  and  extensive.     It  arises  on  the  first  four  or  five  thoracic 

*  Movements  of  individual  digits  are  specified  with  regard  to  the  axis  of  the  manus  (hand, 
paw),  and  not  to  the  median  plane  of  the  body. 
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spines  and  the  median  raph6  of  the  neck,  and  is  inserted  into  the  occipital  crest  and 
mastoid  process. 

The  complexus  is  composed  of  two  parts — the  biventer  cervicis  and  the  com- 
plexus  major  proper.  The  biventer  cervicis  arises  from  the  transverse  processes 
of  the  fifth  and  sixth,  and  the  spines  of  the  second  to  the  fifth  (or  sixth)  thoracic 
vertebrae,  from  the  ligamentum  nuchse,  and  the  median  raph6.  It  has  four  ten- 
dinous intersections.  The  complexus  major  arises  on  the  transverse  processes  of 
the  first  three  or  four  thoracic  vertebrae  and  the  articular  processes  of  the  last  five 
cervical.  Both  end  on  a  strong  common  tendon  which  is  inserted  into  the  occipital 
crest  and  the  depression  below  it. 

The  trachelo-mastoideus  consists  of  two  unequal  portions.  The  large  dorsal 
part  (M.  longissimus  capitis)  arises  on  the  transverse  processes  of  the  first  four  thor- 
acic and  the  articular  process  of  the  last  three  or  four  cervical  vertebrae,  and  ends 
with  the  splenius  on  the  mastoid  process  of  the  temporal  bone.  The  small  ventral 
part  (M.  longissimus  atlantis)  arises  on  the  articular  processes  of  the  third,  fourth, 
and  fifth  cervical  vertebrae,  and  ends  on  the  wing  of  the  atlas. 

The  other  muscles  present  no  striking  differential  features,but  it  may  be  noted 
that  distinct  interspinales  are  present. 


MUSCLES  OF  THE  THORAX 

There  are  twelve  pairs  of  levatores  costarum. 

The  external  intercostals  do  not  occupy  the  spaces  between  the  costal  carti- 
lages. 

The  diaphragm  has  a  small  tendinous  center.  The  oesophageal  opening  is 
between  the  pillars.  The  fleshy  rim  is  attached  at  the  costo-chondral  junctions 
from  the  eighth  backward,  and  along  the  thirteenth  rib  nearly  its  entire  length. 


MUSCLES  OF  THE  BACK  AND  LOINS 

The  serratus  anticus  arises  from  the  median  raph^  of  the  neck  and  the  first 
six  or  seven  thoracic  spines,  and  is  inserted  into  the  second  to  the  ninth  ribs. 
It  is  well  developed.  The  serratus  posticus — much  weaker — arises  on  the  lumbo- 
dorsal  fascia,  and  is  inserted  into  the  last  three  or  four  ribs.  Thus  one  or  two  ribs 
intervene  between  the  two. 

The  transversalis  costarum  (Ilio-costalis)  is  well  developed,  and  extends  from 
the  ilium  to  the  sixth,  fifth,  or  fourth  cervical  vertebra. 

The  longissimus  resembles  that  of  the  other  animals,  but  the  spinalis  et 
semispinalis  separates  clearly  at  the  sixth  or  seventh  thoracic  vertebra.  It  is 
inserted  into  the  articular  and  spinous  processes  of  the  last  six  cervical  vertebrae. 
It  has  no  depression  in  the  lumbar  region  for  the  gluteus  medius. 

The  intertransversales  are  fleshy,  as  in  the  ox. 

The  interspinales  are  distinct,  especially  in  the  lumbar  region. 


MUSCLES  OF  THE  TAIL 
These  present  the  same  general  arrangement  as  in  the  horse.  The  sacro- 
coccygei,  however,  arise  on  the  lumbar  vertebrae  also,  and  the  coccygeus  on  the 
ischiatic  spine.  There  is  found  a  sacro-coccygeus  accessorius,  which  arises  on  the 
internal  border  of  the  ilium,  the  edge  of  the  sacrum,  and  the  transverse  processes 
of  the  first  coccygeal  vertebrae,  and  is  inserted  between  the  superior  and  lateral 
sacro-coccygei.     It  is  homologous  with  the  intertrainsversales. 


"  futures  »  '"■«- 
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iscbii.  The  aponeurosis  of  insertion  ends  on  the  patella,  the  patellar  ligament, 
and  the  tibial  crest.  There  is  also  a  tendinous  band,  which  comes  from  the  deep 
face  of  the  muscle  and  terminates  at  the  tarsus,  as  in  the  horse. 

The  abductor  cruris  posterior  may  he  regarded  as  an  accessory  head  of  the 
biceps  femoris.  It  is  a  thin,  muscular  band  which  arises  on  the  sacro-sciatic 
ligament,  passes  downward  between  the  biceps  and  semimembranosus,  and  ends  by 
blending  with  the  former. 

The  semitendinosus  arises  from  the  tuber  ischii  only.     It  ends  as  in  the  horse. 


[,  pelvk:  (ur- 
lubar  bohii; 
Ills:  e.  7.  io- 


The  semimembranosus  is  large  and  arises  from  the  ischium  only.  It  divides 
into  two  portions:  the  anterior  portion  ends  on  the  tendon  of  the  pectineua,  on  the 
femur  above  the  internal  condyle,  and  on  the  inner  (V'esalian)  sesamoid  bone; 
the  posterior  portion  ends  on  the  internal  condyle  of  the  tibia,  the  tendon  passing 
under  the  internal  lateral  ligament  of  the  stifle  joint. 

The  rectus  femoris  hsu  only  one  tendon  of  origin.  The  single  patellar  ligament 
acta  as  the  tendon  of  insertion  of  the  quadriceps. 
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The  capsularis  is  usually  present,  but  is  small  and  pale. 

The  sartorius  consists  of  two  portions.  It  arises  from  the  external  angle 
and  border  of  the  ilium.  The  anterior  portion  ends  on  the  patella,  the 
posterior  on  the  internal  surface  of  tl^e  tibia,  its  tendon  blending  with  that 
of  the  gracilis. 

The  graciles  are  not  so  much  fused  at  their  origin  as  in  the  other  animals. 

The  pectineus  is  long  and  slender.  It  arises  from  the  ilio-pectineal  eminence 
and  ends  on  the  internal  branch  of  the  linea  aspera  above  the  distal  end  of  the 
femur. 

There  are  two  distinct  adductors.  The  small  anterior  one  ends  on  the  proximal 
third  of  the  femur,  the  posterior  one  on  the  distal  part  of  the  femur  and  on  the 
inner  face  of  the  stifle  joint. 

The  quadratus  femoris  is  short  and  strong.  The  other  external  rotators  of 
the  thigh  present  no  special  features. 

The  peroneus  tertius  is  represented  by  a  tendinous  band  which  arises  on  the 
internal  surface  of  the  tibia  below  the  crest.  It  passes  downward  on  the  inner 
surface  of  the  tibialis  anterior,  blends  with  the  annular  ligament  above  the  tarsus, 
and  is  attached  to  the  joint  capsule  and  the  proximal  end  of  the  third  metatarsal 
bone. 

Arloing  and  Lesbre  say:  "The  third  peroneus  is  a  proper  extensor  of  the  fifth  digit;  it 
is  a  very  feeble,  fleshy  band,  situated  behind  the  peroneus  brevis,  which  it  partially  covers. 
It  is  attached  to  the  upper  part  of  the  fibula,  and  is  continued  by  a  long,  delicate  temfon  which 
passes  in  the  same  malleolar  groove  with  the  muscle  mentioned*  it  then  crosses  behind  the 
tendon  of  the  peroneus  longus  and  extends  to  the  phalanges  of  tne  outer  digit,  where  it  joins 
one  of  the  branches  of  the  common  extensor.'' 

The  tibialis  anterior  is  large  and  superficial.  It  arises  on  the  external  condyle 
and  crest  of-the  tibia,  and  is  inserted  into  the  first  metatarsal  bone,  or  into  the  fiirst 
tarsal  and  second  metatarsal. 

There  are  four  extensors  of  the  digits. 

1.  The  anterior  or  long  digital  extensor  (M.  extensor  digitalis  longus)  is  fusi- 
form, and  lies  largely  under  the  preceding  muscle.  It  arises  from  the  extensor  fossa 
of  the  femur.  The  tendon  is  bound  down  by  two  annular  ligaments,  and  divides 
below  the  tarsus  into  four  branches,  which  end  on  the  distal  phalanges  of  the  digits 
(second  to  fifth). 

2.  The  lateral  digital  extensor  (M.  extensor  digitalis  lateralis)  is  feeble  and  semi- 
pennate.  It  arises  on  the  fibula  below  the  head.  The  tendon  passes  under  the 
lateral  ligament  of  the  tarsus  and  joins  the  branch  of  the  tendon  of  the  long  extensor 
for  the  fifth  digit. 

3.  The  extensor  hallucis  longus  is  a  very  thin  muscle  which  arises  from  the 
fibula  under  the  long  extensor.  Its  delicate  tendon  accompanies  that  of  the  tibialis 
anterior  to  the  first  metatarsal  bone,  or  becomes  lost  in  the  fascia. 

4.  The  extensor  digitalis  brevis  has  three  divisions.  It  arises  on  the  fibular 
tarsal  bone  and  the  adjacent  ligaments.  The  three  tendons  are  inserted  into 
the  second,  third,  and  fourth  digits,  blending  with  the  interossei.  (Sometimes 
there  is  found  a  tendon  to  the  rudimentary  first  digit,  which  may  represent  the 
extensor  hallucis  brevis.  There  may  be  a  fourth  belly  for  the  tendon  to  the  second 
digit.) 

The  peroneus  longus  arises  on  the  external  condyle  of  the  tibia,  the 
head  of  the  fibula,  and  the  lateral  ligament.  The  long  tendon  passes  down 
the  leg  parallel  to  the  fibula,  crosses  the  plantar  (posterior)  surface  of  the 
tarsus  transversely,  and  ends  on  the  first  metatarsal  bone.  A  short  branch  is 
detached  to  the  external  metatarsal  bone. 

The  peroneus  brevis  is  semipennate  and  arises  from  the  distal  half  or  more 
of  the  outer  face  of  the  tibia  and  the  fibula.     Its  tendon  accompanies  that  of 
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the  lateral  extensor  over  the  external  malleolua  of  the  tibia,  and  ends  on  the 
proximal  end  of  the  fifth  metatarsal  bone. 

The  soleus  is  absent.     (It  is  present  and  large  in  the  cat.) 

The  gastrocnemius  arises  on  the  rough  lines  above  the  condyles  of  the  femur. 
The  heads  of  origin  each  contain  a  bone  about  the 
size  of  a  pea — the  sesamoid  of  Vesal — which  articu- 
lates with  the  corresponding  condyle  of  the  femur. 
The  tendon  comports  itself  as  in  the  horse. 

The  superficial  digital  flexor  has  a  large  round 
belly.  It  arises  in  common  with  the  outer  head  of 
the  gastrocnemius  from  the  external  rough  line  and 
Vesalian  sesamoid  bone,  and  from  the  aponeurosis 
of  the  vastus  externus.  The  tendon  winds  around 
that  of  the  gastrocnemius,  passes  over  the  tuber 
calcis  (where  it  is  arranged  os  in  the  horse),  and 
divides  below  the  tarsus  into  two  branches.  Each 
of  these  divides  into  two  branches  which  end  as  in 
the  fore  limb.  The  outer  and  inner  branches  detach 
slips  to  the  suspensory  ligaments  of  the  large  digital 
pad.  Muscle-fibers  often  occur  in  the  tendon  in  the 
metatarsal  region. 

The  deep  digital  flexor  has  two  heads.  The 
large  outer  head,  the  flexor  ballucts  longus,  arises 
from  the  tibia  and  fibula,  filling  the  interosseous 
space.  The  small  inner  head,  flexor  digitalis  pedis 
longus)  also  arises  from  the  tibia  and  fibula,  its  tendon 
joining  that  of  the  large  head  below  the  tarsus.  The 
common  tendon  detaches  a  branch  to  the  large  digital 
pad  and  terminates  as  in  the  fore  limb. 

The  tibialis  posterior  is  a  small  but  distinct 
muscle,  which  arises  on  the  proximal  part  of  the 
fibula.  The  thin  tendon  accompanies  that  of  the 
flexor  longus  and  ends  on  the  internal  lateral  liga- 
ment of  the  tarsus. 

The  tendon  of  the  piqtliteus  contains  a  small 
sesamoid  bone. 

The  adductors  of  the  second  and  fifth  digits,  the 
lombricales,  and  the  interossei  are  arranged  as  in  the     ^"^  rar.— Mrsa.™  of  lm  u>i> 

.,  ....  Foot    or    Doo,    Extouiil 

thoracic  limb.  visw. 

The  quadratus  plante  arises  on  the  outer  surface  a.  QiudriMp*  lemoru: ».  fm*- 

of  the  distal  end  of  the  fibular  tarsal  bone  and  on  the 
lateral  tarsal  ligament,  passes  downward  and  inward, 
and  terminates  on  a  thin  tendon  which  fuses  with 
that  of  the  deep  flexor. 

The  abductor  digiti  quinti  is  a  very  small  muscle 
which  consists  of  two  parts.  One  of  these  is  a  ten- 
dinous slip  which  extends  from  the  posterior  surface 
of  the  proximal  part  of  the  fibular  tarsal  bone  to  the 
head  of  the  fifth  metatarsal  bone;  the  other  part 
arises  from  the  inner  surface  of  the  fibular  tarsal 
bone  (or  from  the  tendinous  part)  and  ends  on  the  first  phalanx  of  the  fifth  digit. 

In  case  the  skeleton  of  the  first  digit  is  well  developed,  there  are  found  three 
muscles  homologous  with  those  of  the  same  digit  in  the  fore  limb.  These  are  the 
abductor  ballucis,  adductor  holluds,  and  flexor  hallucis  brevis. 
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THE  DIGESTIVE  SYSTEM 

This  system  consists  of  the  organs  directly  concerned  in  the  reception  and 
digestion  of  the  food,  its  passage  through  the  body,  and  the  expulsion  of  the  un- 
absorbed  portion.  These  organs  are  conveniently  grouped  under  two  heads, 
viz.:  (1)  the  alimentary  canal;  (2)  the  accessory  organs. 

The  alimentary  canal  (Tractus  alimentarius)  is  a  tube,  about  100  feet  (ca. 
30  m.)  in  length  in  the  horse,  and  extends  from  the  lips  to  the  anus.  It  has  a  com- 
plete lining  of  mucous  membrane,  external  to  which  is  an  almost  continuous  muscu- 
lar coat.  The  abdominal  portion  of  the  tube  is  largely  covered  \inth  a  serous 
membrane — the  visceral  peritoneum.  The  canal  consists  of  the  follo\idng  consecu- 
tive segments: 

1.  Mouth.  4.  Stomach. 

2.  Pharynx.  5.  Small  intestine. 

3.  (Esophagus.  6.  Large  intestine. 

The  accessory  organs  are  the  teeth,  tongue,  salivary  glands,  liver,  and  pancreas. 


DIGESTIVE  SYSTEH  OF  THE  HORSE 

THE  MOUTH 

The  mouth^  (Cavum  oris)  is  the  first  part  of  the  alimentary  canal.  In  the 
horse  it  is  a  long  cylindrical  cavity,  and  when  closed,  it  is  almost  entirely  filled  up 
by  the  contained  structures.  The  entrance  to  it  (Rima  oris)  is  closed  by  the  lips. 
Laterally  it  is  bounded  by  the  cheeks;  above,  by  the  hard  palate;  below,  by  the 
body  of  the  mandible  and  the  mylo-hyoid  muscles;  behind,  by  the  soft  palate. 

The  cavity  of  the  mouth  is  subdivided  into  two  parts  by  the  teeth  and  alveolar 
processes.  The  space  external  to  these  and  inclosed  externally  by  the  lips  and 
cheeks  is  termed  the  vestibule  of  the  mouth  (Vestibulum  oris).  In  the  resting 
state  of  the  parts  the  walls  of  this  cavity  are  in  contact,  and  the  space  is  practically 
obliterated.  Its  existence  becomes  very  evident  in  facial  paralysis,  when  the  food 
tends  to  collect  in  it  laterally,  pouching  out  the  cheeks.  The  space  within  the 
teeth  and  alveolar  processes  is  termed  the  mouth  cavity  proper  (Cavum  oris  pro- 
prium).  When  the  teeth  are  in  contact,  it  communicates  \iith  the  vestibule  only 
by  the  interdental  spaces  and  the  intervals  behind  the  last  molar  teeth.  Poste- 
riorly it  communicates  with  the  pharynx  through  the  isthmus  of  the  fauces. 

The  mucous  membrane  lining  the  mouth  (Tunica  mucosa  oris)  is  continuous 
at  the  margin  of  the  lips  with  the  common  integument,  and  behind  uith  the  mucous 
lining  of  the  pharynx.     During  life  it  is  chiefly  of  a  pink  color. 

The  lips  (Labia  oris)  are  two  musculo-membranous  folds  which  surround  the 
orifice  of  the  mouth.  Their  angles  of  union  (Anguli  oris  s.  commii^surae  labiorum) 
are  situated  near  the  first  cheek  tooth  and  are  rounded.  Each  lip  presents  two 
surfaces  and  two  borders.  The  outer  surface  is  covered  by  the  skin,  which  pre- 
sents long  tactile  hairs  in  addition  to  tlie  ordinary  fine  hair.     The  upper  lip  shou^ 

'  The  term  "mouth"  is  commonly  used  to  siRnify  either  the  oral  cavity  (Cavum  oris)  or  the 
entrance  to  it  (Rima  ori«). 
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commonly  more  or  less  pigmented.  The  small  papillie  on  this  siirfiiie  sliow 
on  their  summits  the  openings  of  the  ducts  of  tlie  la|>ial  glands.  Snnill  folds  of 
mucous  membrane  which  pass  from  the  lip  to  the  gum  represent  the  fra-nuliv  lahii 
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(superioris,  inferioris).  The  free  border  of  the  lip  is  dense  and  presents  short, 
very  stiff  hairs.  The  attached  border  is  continuous  with  the  surrounding  struc- 
tures, and  is  adherent  to  the  alveolar  borders  of  the  bones  of  the  jaws. 

Structure. — The  lips  are  covered  externally  by  the  skin,  and  are  lined  by 
mucous  membrane;  between  these  are  muscular  tissue  and  glands.  The  skin 
lies  directly  on  the  muscles,  many  fibers  of  which  are  inserted  into  the  former.  The 
muscles  have  been  described  (page  214).  The  labial  glands  (Glandule  labiales) 
form  a  compact  mass  near  the  angles;  they  are  numerous  in  the  upper  lip,  fewer 
in  the  lower.  The  mucous  membrane  is  often  pigmented,  and  is  reflected  upon 
the  bones  of  the  jaws  to  form  the  gums. 

Blood-vessels  and  Nerves. — The  arteries  are  derived  from  the  superior  and 
inferior  labial  and  palato-labial  arteries.  The  sensory  nerves  come  from  the 
trigeminus,  and  the  motor  from  the  facial  nerve. 

The  cheeks  (Buccae)  form  the  sides  of  the  mouth,  and  are  continuous  in  front 
with  the  lips.  They  are  attached  above  and  below  to  the  alveolar  borders  of  the 
bones  of  the  jaws. 

Structure. — This  comprises:  (1)  The  skin;  (2)  the  muscular  and  glandular 
layer;  (3)  the  mucous  membrane.  The  skin  offers  nothing  in  particular  to  notice. 
The  muscular  tissue  is  formed  mainly  by  the  buccinator,  but  also  by  parts  of  the 
panniculus,  zygomaticus,  dilatator  naris  lateralis,  levator  nasolabialis,  and  depressor 
labii  inferioris.  The  buccal  glands  (Glandulffi  buccales)  are  arranged  in  two  rows. 
The  upper  row  (superior  buccal  or  molar  glands)  is  found  on  the  outer  surface  of 
the  buccinator  muscle,  near  its  upper  border.  The  anterior  part  of  the  row  con- 
sists of  scattered  lobules;  the  posterior  part,  which  lies  under  cover  of  the  masseter 
muscle,  is  more  developed  and  compact.  The  lower  row  (inferior  buccal  or  molar 
glands),  less  voluminous  than  the  upper,  is  situated  in  the  submucous  tissue  at  the 
lower  border  of  the  buccinator  muscle.  The  mucous  membrane  is  reflected  above 
and  below  upon  the  gums,  and  is  continuous  behind  with  that  of  the  soft  palate. 
It  is  reddish  in  color  and  frequently  shows  pigmented  areas.  Opposite  the  third 
upper  cheek  tooth  is  the  opening  of  the  parotid  (Stenson's)  duct,  surrounded  by  a 
circular  fold  of  the  mucous  membrane.  A  linear  series  of  small  papillse  above 
and  below  indicates  the  orifices  of  the  small  ducts  from  the  buccal  glands. 

Blood-vessels  and  Nerves. — The  blood-supply  is  derived  from  the  facial  and 
buccinator  arteries.  The  sensory  nerves  come  from  the  trigeminus  and  the  motor 
from  the  facial  nerve. 

The  gums  (Gingivae)  are  composed  of  a  dense  fibrous  tissue  intimately  united 
with  the  periosteum  of  the  alveolar  processes,  and  blending  at  the  edges  of  the  alveoli 
with  the  alveolar  periosteum,  which  fixes  the  teeth  in  their  cavities.  They  are 
covered  by  a  smooth  mucous  membrane,  destitute  of  glands,  and  of  a  low  degree 
of  sensibility. 

The  hard  palate  (Palatum  durum)  is  bounded  in  front  and  on  the  sides  by 
the  alveolar  arches;  behind  it  is  continuous  with  the  soft  palate.  Its  osseous  basis 
is  formed  by  the  premaxilla,  maxilla,  and  palate  bones.  The  mucous  membrane 
is  smooth,  and  is  attached  to  the  bones  by  a  submucosa  which  contains  in  its 
anterior  part  an  exceedingly  rich  venous  plexus,  constituting  an  erectile  tissue. 
A  central  raph6  (Raph6  palati)  divides  the  surface  into  two  equal  portions.  Each 
of  these  presents  about  eighteen  transverse  curved  ridges  (Rugae  palatini)  which 
have  their  concavity  and  their  free  edges  directed  backward.  They  are  further 
apart  and  more  prominent  anteriorly.     There  are  no  glands  in  the  submucosa. 

Vessels  and  Nerves. — The  blood-supply  is  derived  chiefly  from  the  palatine 
arteries  and  the  nerves  from  the  trigeminus. 

The  soft  palate  (Palatum  molle)  is  a  musculo-membranous  curtain  which 
separates  the  cavity  of  the  mouth  from  that  of  the  pharynx.  It  slopes  downward 
and  backward  from  its  junction  with  the  hard  palate.    The  oral  surface  faces 
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downward  and  forward,  and  is  covered  with  a  mucoua  membrane  continuous  with 
that  of  the  hard  palate.     It  is  corrugated  and  presents  numerous  small  orifices 
(of  gland-ducts)  and  two  sagittal  ridges.     On  each  side  a  short,  thick  fold  passes 
to  join  the  base  of  the  tongue;  this  is  the  anterior  pillar  of  the  soft  palate  (Arcus 
glossopalatinus).     The   pharyngeal  surface  looks  upward  and  backward  and  is 
covered  by  a  mucous  membrane  continuous  with  that  of  the  nasal  cavity.     The 
free  border  (Arcua  palatinus)  is  concave  and  thin;  it  is  in  contact  (except  during 
deglutition)  with  the  epiglottis.    It  is  continuous  with  a  fold  of  the  mucous  mem- 
brane, which  passes  on  each  side  along  the  lateral 
wall  of  the  pharynx  and  unites  with  its  fellow 
over  the  beginning  of  the  cesophagus;   this  fold 
is  termed  the  posterior  pillar  of  the  soft  palate 
(Arcus  pharyngopalatinus).     The  space  between 
the  diverging  anterior  and  posterior  pillars  (Sinus 
tonsillaris)  is  occupied  by  the  faucial  tonsil.     In 
the  horse,  however,  there  is  not  a  compact  tonsil, 
as  in  man,  dog,  etc.,  but  a  somewhat  extended 
group  of  mucous  glands  and  masses  of  lymphoid 
tissue.     These  cause  elevations  of  the  surface,  on 
which  are  seen  numerous  depressions  (crypts)  in 
which  the  gland-ducts  open.     The  soft  palate  is 
greatly  developed  in  equidie,  its  length  being  five 
to  six  inches  (12  to  15  cm,).     Its  length  and  con- 
tact with  the  epiglottis  account  for  the  fact  that 
in  these  animals  mouth-breathing  does  not  occur 
under  normal  conditions,  and  that  in  vomiting  the 
ejected  matter  escapes  usually  through  the  nasal 
cavity.' 

Structure. — The  soft  palate  consists  of :  (1) 
The  oral  mucous  membrane,  continuous  with  that 
of  the  hard  palate;  (2)  the  palatine  glands  (Glan- 
dulffi  palatinee),  which  form  a  layer  about  half  an 
inch  in  thickness;  (3)  the  aponeurotic  and  mus- 
cular layer;  (4)  the  pharyngeal  mucous  mem- 
brane, continuous  with  that  of  the  nasal  cavity. 

The  muscles  proper  to  the  soft  palate  are  the 
azygos  uvuIeb,  the  levator  palati,  and  the  tensor 
palati. 

The  azygos  uvuls  (M.  palatinus)  consists  of 
two  small  muscular  bundles  which  lie  together 
at  the  median  line.     It  is  attached  through  the     ''"'■  =^1-"""  P*""  *»»  P"»  «w 

,,  .  ,,  .    .,  ■      i      ii  I  Sort  Palate  or  HoHBt, 

medmm  of  the  palatme  aponeurosis  to  the  pala-  ,  „    . ,    ,  ,.  .  . . ,    ,  , 

tme  arch,  and  termmates  near  the  free  edge  of     a.aDtFriorendor(»fipBi>te,tha<rin«ori- 
the   soft  palate.     Its  action   is  to  shorten  and     6™.o(iiuci»ofp»iMineii»nd8. 
raise  the  soft  palate. 

The  levator  palati  (M.  levator  veli  palatini)  arises  from  the  muscular  process 
of  the  petrous  temporal  bone  and  from  the  Eustachian  tube,  and  passes  forward 
and  downward  externally  to  the  latter,  to  spread  out  on  the  pharyngeal  surface 
of  the  soft  palate.  It  raises  the  soft  palate,  thus  closing  the  posterior  nares 
during  deglutition. 

The  tensor  palati  (M.  tensor  veli  palatini)  is  larger  than  the  levator,  and  is 
fusiform  and  flattened.     It  arises  from  the  muscular  process  of  the  petrous  tem- 
poral bone  and  the  Eustachian  tube,  and  passes  forward  external  to  the  levator, 
'  The  eiHglottis  may  be  either  in  front  of  or  behind  the  soft  palate;   moat  often  it  is  prevelar. 


3!H  DIGESTITE   STSTEM   OF  THE   HOBSB 

lU  tendoD  is  then  reflected  around  the  hamulus  of  the  pterygDid  bone,  being  hdd 
in  poatioD  by  a  fibrous  band  and  lubricated  by  a  buisa.  It  turns  inward  and  ex- 
pands in  the  aponeurosis  of  the  soft  palate.     It  tenses  the  soft  palate. 

Vessels  and  Herres. — The  Uood-supply  oi  the  soft  palate  is  derived  fixHn  the 
internal  and  external  maxillary  arteries.  The  nerves  come  from  the  trigoninus, 
vagus,  and  gjoSBO-phaiyngeal  nerves. 

The  floor  <A  the  mouth  in  its  anteritw  part  is  free  and  is  formed  by  the  body  of 
the  mandible,  covered  by  mucous  membrane.  The  remainder  is  concealed  by  the 
attached  portion  of  the  tongue,  with  the  exception  of  a  narrow  apace  on  each  side 
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of  the  latter.  About  opposite  the  canine  tooth  on  each  side  is  a  papilla,  the 
canmcula  sublingualis,  through  which  the  duct  of  the  submaxillarj-  gland  opens. 
Just  behind  these  papilla  is  a  median  fold  of  mucous  membrane  which  passes  to  the 
^h  w '^'*'^*  "^  **^^  tongue,  constituting  the  frenum  lingua.  On  either  side  are 
h  ?"J'''"KuaI  crests,  which  extend  from  the  frenum  to  the  level  of  the  fourth 
cheek  tooth.  The  crest  presents  numerous  small  papillffi,  through  which  open  the 
aucts  from  the  subjacent  sublingual  gland.'     Behind  the  last  tooth  a  vertical  fold 

of  th'e'lo.*'*  undisturbed  statp  of  the  parts  tliere  is  no  ppace  between  the  tonple  and  the  nuni 
ower  jaw;  conswiuently  the  tongue  must  be  draKU  aside  to  sec  the  Bublingual  crest. 
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of  the  mucous  membrane  passes  from  upper  to  lower  jaw.     This  is  termed  the  plica 
pterygoraandibularis :  it  contains  a  ligament  of  like  name. 

The  isthmus  faucium  is  the  orifice  of  communicatioa  between  the  mouth  and 
the  pharynx.  It  is  bounded  above  by  the  soft  palate,  .below  by  the  root  of  the 
tongue,  and  laterally  by  the  anterior  pillars  of  the  soft  palate.  It  is  long,  relatively 
small,  and  not  very  dilatable  in  the  horse,  and  is  closed  by  the  soft  palate  under 
normal  conditions,  except  dur- 
ing deglutition. 

Thyroid 

ftenoid' 
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The  tongue   (Lingua)   is  j^u, 

situated  on  the  floor  of  the 
mouth,  between  the  rami  of 
the  mandible,  and  is  sup- 
ported mainly  in  a  sort  of 
aling  formed  by  the  mylo- 
hyoid muscles.  Its  posterior 
portion,  the  root  (Radix 
lingufe),  is  attached  to  the 
byoid  bone,  soft  palate,  and 
pharynx.  Only  the  upper 
surface  of  this  part  is  free, 
and  slopes  downward  and 
backward.  The  middle  por- 
tion, the  body  (Corpus  lingufe), 
has  three  free  surfaces.  The 
upper  surface  or  dorsum  (Dor- 
sum lingufe)  is  rounded.  The 
lateral  surfaces  are  nearly  flat 
for  the  most  part,  but  an- 
teriorly become  rounded  and 
narrower.  The  lower  surface 
is  attached  to  the  mandible. 
The^Kxor  tip  (Apex  hnguse) 
is  free,  spatula-shaped,  and 
presents  superior  and  inferior 
surfaces  and  a  rounded  border. 

Structure. — The     tongue  ^ 

consists  of:    (1)  The  mucous  ^^ 

membrane;  (2)  the  glands; 
(3)  the  muscles. 

The  mucous  membrane  ^"-  mi.— Tokodi;  o»  howe,  domal  auect. 

(Tunica  mucosa  lingus)  ad- 
heres intimately  to  the  subjacent  tissue,  except  on  the  lower  part  of  the 
lateral  surfaces  of  the  body  and  the  under  surface  of  the  tip.  It  varies 
considerably  in  thickness.  On  the  dorsum  it  is  very  thick  and  dense. 
Underneath  this  portion  there  is  a  dense  fibrous  cord,  which  extends  medially 
a  distance  of  five  or  six  inches  forward  from  the  vallate  papillae.  On 
the  sides  and  under  surface  of  the  tongue  the  membrane  is  much  thinner  and 
smooth,  and  can  more  readily  be  dissected  off  the  muscular  tissue.  From 
the  under  surface  of  the  free  part  of  the  tongue  a  fold  of  the  mucous  membrane 
passes  to  the  floor  of  the  mouth,  forming  the  frenum  linguEe.  This  contains  the 
anterior  edges  of  the  genio-glossi  muscles.     Posteriorly  a  fold  passes  on  each  side 
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from  the  edge  of  the  dorsum  to  join  the  soft  palate,  forming  the  anterior  pillars  of 
the  latter.  A  central  glosso-epiglottic  fold  (Plica  glossoepiglottica)  passes  from 
the  root  to  the  base  of  the  epiglottis.  The  mucous  membrane  presents  numerous 
papilte,  which  are  of  four  kinds — hiiform,  fungiform,  vallate,  and  foliate.  The 
filifonn  papillse  (PapillEe  filiformes)  are  fine,  pointed  projections.  They  cover  the 
upper  surface  of  the  body  and  tip,  to  which  they  give  a  distinct  pile.  The  fungi- 
fonn  paptlls  (Papills  fungiformes)  are  rounded  at  the  free  end,  which  is  supported 
by  a  neck.  They  occur  principally  on  the  lateral  part  of  the  tongue,  but  are  also 
found  scattered  over  the  dorsum  and  upper  surface  of  the  free  portion.  The 
vallate  papilla  (Papilla  vallatte)  are  usually  two  or  three  in  number.  The  two 
constant  ones  have  a  diameter  of  about  7  mm.,  and  are  found  on  the  posterior  part 
of  the  dorsum,  one  on  each  side  of  the  median  plane,  about  an  inch  {ca.  3  cm.)  apart. 


TratAea 
Fio.  242.— MosPL»  or  Tomqoe,  Htoid  Bone.  PHABTNit,  etc.,  of  Horsk. 
7*.  p..  Teimor  pulali;  L.  j>..  l*vBli>r  palui;  Pt.  p..  pisryso-plurynftnu:  P.  p.,  ptino-phMryoteua;  S.  p.. 
Btylo-phu^D^ut;  TA.  p..  thyro-phuyngeus;  C- p.pCrico-phu-ynseiu;  T'A.  %..  thyro^hyiMdau?;  //vd.  o^.phyo-ftoiuui: 
O.  p., cultural  Douch;  F.  p.,faliiiia  piniilU:  .4.  v.,  [aeii]  artvryuid  v«jn.     Tha  conceilail  psruof  the  byoid  bona  ant 
indicalai  by  dotlnl  line. 

The  third,  when  present,  is  behind  these,  is  centrally  situated,  and  is  always  smaller. 
Rarely  a  fourth  may  be  seen.  They  are  rounded,  broader  at  their  exposed  than 
at  their  attached  surfaces,  and  are  situated  in  a  cup-shaped  cavity.  The  foliate 
papillae  (Papillte  foliatie)  are  situated  just  in  front  of  tlie  anterior  pillars  of  the  soft 
palate,  where  they  form  a  rounded  eminence  about  an  inch  (ca,  2  to  3  cm.)  in  length, 
marked  by  transverse  fissures.  The  last  three  varieties  are  covered  with  micro- 
scopic secondary  papitle  and  are  furnished  with  taste-buds.  The  mucous  mem- 
brane of  the  root  of  the  tongue  presents  numerous  folds  and  depressions.  Into 
the  latter  open  the  ducts  from  the  Ungual  glands  (Glandulce  Hnguales),  which 
constitute  a  thick  layer  in  the  loose  submucous  tissue.  Mucous  glands  are  found 
also  on  the  dorsum  and  sides  of  the  tongue.  In  the  submucosa  of  the  root  is 
found  also  a  large  quantity  of  lymph  follicles  (Folliculi  tonsillares)  and  dififuse 
lymphoid  tissue. 
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The  muscular  tissue  may  be  divided  into  intrinsic  and  extrinsic.  The  in- 
trinsic musculature  consists,  not  of  distinct  muscles,  but  rather  of  systems  of  fibers 
which  run  longitudinally,  vertically,  and  transversely,  blending  with  the  extrinsic 
muscles,  which  are  now  to  be  described. 

1.  Sfylo-glossus. — This  is  a  long,  thin  muscle,  which  lies  on  the  lateral  part 


of  the  tongue.  It  arises  by  a  thin  tendon  from  the  outer  surface  of  the  great 
comu  of  the  hyoid  bone,  near  the  articulation  with  the  small  cornu.  It  terminates 
near  the  tip  of  the  tongue  by  blending  with  its  fellow  of  the  opposite  side  and  with 
the  intrinsic  musculature.  The  action  is  to  retract  the  tongue.  Unilateral  con- 
traction would  also  draw  the  tongue  toward  the  side  of  the  muscle  acting. 
22 
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2.  Hyo-glossus. — This  is  a  wide,  flat  muscle,  somewhat  thicker  than  the  pre- 
ceding. It  lies  on  the  lateral  part  of  the  root  and  body  of  the  tongue,  partly  under 
cover  of  the  preceding  muscle.  Its  deep  face  is  related  to  the  genio-glossus.  It 
arises  from  the  lateral  aspect  of  the  hyoid  bone,  from  the  lingual  process  to  the  oral 
extremity  of  the  great  cornu,  and  from  the  thyroid  comu.  The  fibers  pass  obliquely 
forward  and  upward,  and  for  the  most  part  turn  toward  the  median  plane  of  the 
dorsum  of  the  tongue.     Its  action  is  to  retract  and  depress  the  tongue. 

(It  is  usually  possible  to  recognize  in  this  muscle  three  portions,  which  would 
correspond  to  the  baseo-,  kerato-,  and  chondro-glossus  of  human  anatomy.) 

3.  Genio-glossus. — This  is  a  fan-shaped  muscle,  which  lies  parallel  to  the  me- 
dian plane  of  the  tongue.  It  is  separated  from  the  muscle  of  the  opposite  side  by  a 
quantity  of  fat  and  connective  tissue.  It  arises  from  the  inner  surface  of  the  ramus 
of  the  mandible  near  the  symphysis.  From  the  tendon  the  fibers  pass  in  a  radiating 
maimer,  some  toward  the  tip,  others  toward  the  dorsum,  and  others  toward  the 
root  of  the  tongue;  some  fibers  pass  from  the  posterior  end  of  the  tendon  to  the 
body  and  small  cornu  of  the  hyoid  bone.  The  muscle  as  a  whole  is  a  depressor  of 
the  tongue,  and  especially  of  its  middle  portion;  when  both  muscles  act,  a  median 
groove  is  formed  on  the  dorsum.  The  posterior  fibers  protrude  the  tongue,  the 
middle  fibers  depress  the  tongue,  and  the  anterior  fibers  retract  the  tip  of  the 
tongue. 

Vessels  and  Nerves. — The  arteries  of  the  tongue  are  the  lingual  and  sub- 
lingual branches  of  the  external  maxillary  artery.  The  sensory  nerves  are  the 
lingual  and  glosso-pharyngeal,  and  the  muscles  are  innervated  by  the  hypoglossal 
nerve. 

THE  TEETH 

The  teeth  are  hard  white  or  yellowish-white  structures,  implanted  in  the  alveoli 
of  the  bones  of  the  jaws — premaxilla,  maxilla,  and  mandible.  Morphologically 
they  are  large  calcified  papillae.  Functionally  they  are  organs  of  prehension 
and  mastication,  and  may  serve  as  weapons  of  ofiFense  and  defense.  They  are 
classified  according  to  form  and  position  as  follows: 

1.  The  incisor  teeth  (Dentes  incisivi)  are  situated  in  front  and  are  implanted 
in  the  premaxilla  and  mandible. 

2.  The  canine  teeth  (Dentes  canini)  are  situated  a  little  further  back,  at  or 
near  the  premaxillary  suture  in  the  upper  jaw;  in  the  lower  jaw  they  are  nearer 
the  incisors. 

3.  Thecheekteeth  (Dentes  premolares  et  molares),  the  remaining  teeth,  occupy 
the  sides  of  the  dental  arch.  The  space  between  the  incisors  and  cheek  teeth  is 
termed  the  interdental  or  interalveolar  space.  It  is  customary  to  divide  the  cheek 
teeth  into  an  anterior  series,  termed  premolars,  which  appear  as  temporary, 
deciduous,  or  milk  teeth,  and  are  replaced  by  permanent  successors,  and  a  posterior 
series,  the  molars,  which  appear  only  as  permanent  teeth  without  deciduous  pre- 
decessors. 

As  the  teeth  of  the  two  sides  of  the  jaws  are  alike  in  number  and  character 
(in  normal  cases),  the  complete  dentition  may  be  briefly  indicated  by  a  dental 
formula  such  as  the  following: 


(2     1     2      3\ 
I  -  C  -  P  -  M  -  I  =  32. 
2      12       3/ 


In  this  formula  the  letters  indicate  the  kinds  of  teeth,  and  the  figures  above  and 
below  the  lines  give  the  number  of  teeth  of  one  side  in  the  upper  and  lower  jaw 
respectively  in  man. 

The  individual  teeth  of  each  group  are  designated  numerically,  the  starting- 
point  being  the  middle  line;  thus  the  incisor  on  either  side  of  the  middle  line  is  the 
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first  incisor,  and  may  be  conveniently  indicated  by  the  notation  P.  The  tem- 
porary or  deciduous  teeth  may  be  designated  in  a  similar  manner,  prefixing  D 
(for  deciduous)  to  the  letter  indicating  the  kind  of  tooth.  In  addition  to  the  above 
systematic  method  of  notation  other  terms  have  received  the  sanction  of  popular 
usage.  Thus  the  first  incisors  are  commonly  called  "pinchers,"  or  ** nippers*'; 
the  second,  intermediate;  and  the  third,  corner  teeth.  The  canines,  when  highly 
developed,  may  be  termed  tusks  or  fangs.  The  vestigial  and  inconstant  first 
premolar  of  the  horse  is  popularly  termed  the  "wolf  tooth." 

Each  tooth  presents  for  description  a  portion  coated  with  enamel,  termed  the 
crown  (Corona  dentis),  and  a  portion  covered  with  cement,  termed  the  root  (Radix 
dentis).  The  line  of  union  of  these  parts  is  the  neck  (Collum  dentis).*  In  many 
teeth  the  neck  is  distinct  and  is  embraced  by  the  gum,  e.  g,,  the  teeth  of  the  dog 
and  the  temporary  incisors  of  the  horse.  In  other  teeth  no  constriction  is  seen,  as 
in  the  permanent  incisors  of  the  horse.  Between  these  extremes  may  be  noted 
the  molars  of  the  horse,  in  which  the  neck  is  seen  only  in  advanced  age. 

The  surface  of  a  tooth  directed  toward  the  lips  is  termed  labial ;  toward  the 
cheek,  buccal;  and  toward  the  tongue,  lingual  (Facies  labialis,  buccalis,  lingualis). 
The  surface  opposed  to  a  neighboring  tooth  of  the  same  dental  arch  is  termed  the 
contact  stirface  (Facies  contactus).  The  grinding  or  masticatory  or  "table" 
surface  (Facies  masticatoria)  is  that  which  comes  in  contact  with  a  tooth  or  teeth 
of  the  opposite  jaw. 

Structure. — Teeth  are  composed  of  four  tissues,  which  are  considered  here 
from  within  outward.  The  pulp  (Pulpa  dentis)  is  a  soft  gelatinous  tissue,  which 
occupies  a  space  in  the  central  part  of  the  tooth  termed  the  pulp  cavity  (Cavum 
dentis).  The  pulp  is  well  supplied  with  blood-vessels  and  nerves.  It  occupies 
a  relatively  large  space  in  young  growing  teeth,  but  later  the  dentine  deposited 
on  its  surface  gradually  encroaches  on  it  until,  in  advanced  age,  the  cavity  is 
obliterated  or  much  reduced.  The  dentine  (Substantia  ebumea)  forms  the  bulk 
of  most  teeth,  covering  the  surface  of  the  pulp.  It  is  very  hard,  and  is  yellowish- 
white  in  color.  The  enamel  (Substantia  adamantina)  constitutes  a  layer  of  varying 
thickness  covering  the  dentine  of  the  crown  of  the  tooth.  It  is  easily  distinguished 
by  its  clear  bluish-white  appearance  and  its  extreme  density.  The  cement 
(Substantia  ossea)  is  always  the  outermost  tooth  substance.  In  simple  teeth  it 
forms  usually  a  thin  layer  on  the  surface  of  the  dentine  of  the  root  only,  but  in  com- 
plex teeth  it  exists  in  considerable  quantity,  tending  to  fill  in  the  spaces  between  the 
enamel  folds  of  the  crown  also.  Its  structure  is  practically  the  same  as  that  of 
bone  without  Haversian  canals,  and  even  these  occur  where  the  cement  forms  a 
very  thick  layer.  The  embedded  part  of  the  tooth  is  attached  to  the  alveolus  by 
a  vascular  layer  of  connective  tissue,  the  alveolar  periosteum  (Periosteum  alveolare), 
which  constitutes  the  periosteum  at  once  of  tooth  and  alveolus. 

The  blood-supply  to  the  pulp  is  derived  from  the  alveolar  or  dental  branches 
of  the  internal  artery;  the  nerve-supply  comes  from  branches  of  the  trigeminus. 

^  It  will  be  noted  that  this  definition  of  crown  and  root  does  not  agree  exactly  with  the 
popular  view  that  the  crown  is  the  free  portion  and  the  root  the  embedded  portion.  The  obiec- 
tion  to  the  latter  statement  lies  in  the  fact  that  it  is  not  capable  of  general  application.  Thus 
the  morphological  cro^n  of  the  permanent  molars  in  the  horse  is  extremely  long,  and  is,  for  the 
most  part,  embedded  in  the  bone  in  the  young  animal.  The  root  proper  i)eginH  to  form  at  four 
or  five  years  of  age,  and  continues  its  growth  for  about  eight  years.  As  the  exposed  part  of  the 
crown  wears  down,  the  embedded  part  pushes  out  of  the  alveolus,  thus  preventing  deficiency  of 
length.  On  the  old  basis  we  should  have  to  say  that  successive  portions  of  the  root  l)ecome 
crown,  while  in  point  of  fact  it  is  only  in  very  extreme  age  that  the  true  root  comes  into  wear. 
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The  Teeth  of  the  Horse 

The  Permanent  Tbeth 
The  formula  of  the  permanent  teeth  of  the  horse  is: 


(3      1      3or4        3\ 
1  '  C  -  P  M  -   1-4 
3      13  3/ 


Fia.  2*4.~Vrrai  Teeth  of  Houe.  About  Form  and  One-halt        Fia.    245.— Lona    Teeth 

YEtHS  Old.  Fook  VEiMor  Au: 

P,  P.  P.  Incison;  C.  uoiae;  /",  /».  f.  P*.  pramolara:  M\  M'.  .1/',  /'.  P,   Fini  ud  skoih 


In  the  mare  the  canines  usually  are  very  small  and  do  not  erupt,  reducing  the  num- 
ber to  36  or  38.' 

'  EUenberner  Tound,  as  thp  rpsult  of  extensive  observations  {8000  aubjects),  that  about 
2  to  3  per  cent,  of  man-s  have  enipted  canines  in  both  jawa;  that  G  to  7  per  cent,  have  them  in 
the  upper  jan;  while  20  to  30  per  cent,  have  them  in  the  lower  jaw. 
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Incisor  Teeth. — These  are  twelve  in  number.  The  six  in  each  jaw  are  placed 
close  blether,  so  that  their  labial  edges  form  almost  a  semicircle.  They  have  the 
peculiarity  (not  found  in  existing  mammals  other  than  the  equidte)  of  presenting, 
instead  of  the  simple  cap  of  enamel  on  the  crown,  a  deep  invagination,  the  infundi- 
bulum,  which  becomes  partly  filled  up  with  cement.  Hence  as  the  tooth  wears 
the  table  surface  has  a  central  ring  of  enamel  surrounding  this  cavity  in  addition 
to  the  jwripheral  enamel.  The  cavity  becomes  darkened  by  deposits  from  the 
food,  and  is  commonly  termed  the  "cup"  or  "mark."  Each  tooth  is  curved  so 
that  the  labial  surface  is  convex  and  the  roots  converge.  The  average  length  of 
the  incisors  at  five  or  six  years  of  age  is  about  two  and  a  half  to  three  inches  (ca.  7 
cm.).  They  taper  regularly  from  crown  to  root,  without  any  constriction,  and 
in  such  a  manner  that  in  young  horses  the  exposed  crown  is  broad  transversely; 
toward  the  middle,  the  two  diameters  of  a  cross-section  are  about  equal;  near  the 
root  the  antero-posterior  diameter  is  considerably  greater  than  the  transverse. 

This  fact  is  of  value  in  the  determination  of  age  by  the  teeth,  since  the  table 
surface  at  different  ages  represents  a  series  of  such  cross-sections.    As  the  exposed 


Fia.  246. — LonH  Ihcuok   *nd  C^iniNK  Tins  or      Flo.  247.— Urrm   Ihc 


crown  wears  down  the  embedded  part  (reserve  crown)  pushes  up  out  of  the  alveolus, 
BO  that  the  tables  of  the  first  and  second  lower  incisors  are  at  first  oval,  with  the 
long  diameter  transverse;  later — at  about  fourteen  years  usually  for  the  first  lower 
incisors — the  tables  are  triangular,  with  the  base  at  the  labial  edge.  At  the  same 
time  the  infundibulum  or  cup  becomes  smaller,  approaches  the  lingual  border,  and 
finally  disappears;  it  remains  longer  on  the  upper  incisors,  as  it  is  deeper  in  them. 
Another  marked  feature  in  old  age  is  the  progressive  approach  to  a  horizontal  direc- 
tion as  seen  in  profile;  at  the  same  time  the  teeth  become  parallel  and  finally  con- 
vergent. 

Canine  Teetti. — These  are  four  in  number  in  the  male;  in  the  mare  they  are 
usually  absent  or  rudimentary.'  They  interrupt  the  interdental  space,  dividing 
it  into  two  unequal  parts.  The  upper  canine  is  situated  at  the  junction  of  the  pre- 
maxilla  and  the  maxilla;  the  lower  canine  is  placed  nearer  the  comer  incisor. 
The  canines  are  simple  teeth,  smaller  than  the  incisors,  and  arc  curved  with  the 
concavity   directed  backward.     The  crown  is  compressed,  convex,  and    smooth 


'  It  ia  intertstiDK  to  notice  that  vestigial  canines  are  not  al  all  uncommon  in  mares,  espp- 
cutlly  in  the  lower  jaw.  They  are  vpry  email,  and  do  not  usually  erupt;  their  presence  is  indi- 
cated in  the  latter  case  by  a  prominence  of  the  sum.  This  in  in  confomiily  with  th«  fact  that 
they  were  present  in  both  sexes  in  Eocene  and  \Iiocene  ancestora  of  existing  equids. 
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Labuii  mir/ao 


externally;  concavewith  a  median  ridge  intemally;  its  edges  are  sharp,  and  the 
apex  is  pointed  in  the  unworn  tooth.  The  root  is  round  and  the  pulp  cavity  is 
large,  persisting  to  advanced  age. 

Cheek  Teeth  (Premolars  and  Molars).' — The  constant  number  of  these  is 
twenty-four  -  twelve  in  each  jaw. 
ItifundHndj  Quite  commonly,  however,  the 

number  is  increased  by  the  pres- 
ence in  the  upper  jaw  of  the  so- 
called  wolf-tooth.  This  tooth  is 
usually  situated  just  in  front  of 
the  first  well-developed  tooth;  it 
is  a  much-reduced  vestige,  not 
often  more  than  one-half  or  three- 
fourth8.of  an  inch  (ca.  1  to  2  cm.) 
in  length.  (It  is  interesting  as 
being  the  remnant  of  a  tooth 
which  was  well  developed  in  the 
Ek)cene  ancestors  of  the  horse.) 
It  may  erupt  during  the  first  six 
months,  and  is  often  shed  about 
the  same  time  as  the  milk-tooth 
behind  it,  but  may  remain  in- 
definitely. The  occurrence  of  a 
similar  tooth  in  the  lower  jaw — 
which  rarely  erupts — increases 
the  dental  formula  to  44,  which 
is  considered  th6  typical  number 
for  mammals.  They  may  be 
regarded  as  belonging  to  the  permanent  set,  having  no  predecessors.  The  cheek 
teeth  are  very  large,  prismatic  in  form,  and  quadrilateral  in  cross-section,  except 
the  first  and  last  of  the  series,  which  are  triangular.  The  crown  is  remarkably 
long,  most  of  it  being  embedded  in  the  bone  or  situated  in  the  maxillary  sinus  in 
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the  young  horse.  As  the  exposed  part  wears  down  the  embedded  part  pushes  up 
to  replace  it,  so  that  a  functional  crown  of  about  four-fifths  of  an  inch  {ca,  2  cm.) 
1  veterinary  works  to  call  all  the  chpek  t<*lh  molars,  sinre,  in  the  horee 


fnrticulBrly,  the  premolara  are  molarifomi,  i,  e.,  do  not  differ  mat 
IB  size  or  fonn.    The  term  cheek  teeth  conveniently  includes  the  p 
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IB  maintained.  The  root  bepns  to  grow  at  four  or  five  years  of  age,  and  is  com- 
plete at  twelve  to  fourteen,  although  the  deposition  of  cement  may  continue 
indefinitely. 

The  upper  or  mazillaiy  teeQi  are  embedded  in  the  alveolar  processes  of  the 
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maxilla.  The  exposed  parts  of  the  crowns  are  normally  in  close  contact,  forming  a 
continuous  row  which  is  slightly  curvetl,  with  the  convexity  toward  the  cheek. 
The  embedded  parts  diverge  in  the  manner  shown  in  the  annexed  figures  (Figs. 
251, 253).    Thus  the  long  axis  of  the  first  is  directed  upward  and  a  little  forward. 
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that  of  the  second  ia  almost  vertical,  while  in  the  remainder  it  is  curved  backward 
thrp^  uZ^'^^^r  ■  ^^-  '^^^  average  length  at  six  yeare  of  age  is  about  three  to 
centr-?  V. "  '"'^''^  ^"^^  ^  "^  9  <""■>■  The  buccal  (or  outer)  surface  presents  a 
«HS,'^°""'^'™'^''*'^'^"d  separating  two  grooves;  the  first  tooth  has,  in 
irniPrl  c  J  ■  P™""'"^"*  ridge  in  front  of  the  primary  one.  The  lingual  (or 
■whirl  '^  "'^^^'^  ^y  "  *'^«'  rounded  ridge,  the  accessory  piUar  or  column, 

nresentf  r*"^^,  ^^°  ^^'^  '*'*"°*  grooves.  The  masticatory  or  table  surface 
ward  anH  **  ^^ndibula,  an  anterior  and  a  posterior.  It  slopes  obliquely  down- 
lfl«t  l*.PtK  °"'"*^<''  «"  that  the  outer  edge  is  prominent  and  sharp.  The  first  and 
last  teeth  have  three  roots,  the  remainder  four  or  three. 

different  ^^'*"'"  °!  *he  embedded  crowns  and  roots  of  the  last  four  varies  at 
noted  AlfTk'^"'*  *"  different  subjects.  Two  factors  in  this  variation  may  be 
fossa     A  *^*^  """^  developed  in  the  maxillary  sinus  close  to  the  orbital 

last  thri  growth  proceeds  the  teeth  move  forward,  so  that  commonly  only  the 
.  ji  .  '  ""*'  sometimes  also  the  third,  remain  (except  as  to  their  free  crowns) 
the  maxlll"^'  "^^^  second  cause  of  variation  is  the  fact  that  the  anterior  limit  of 
.  ,  h  ^^  ^'""^  ^^y  ^  ^t  *he  extremity  of  the  facial  ridge,  or  more  than  an 
men  oeyond  it.     in  the  latter  case  the  third  tooth  projects  into  the  sinus.' 


Fio.  252— CiicWMEcTHiNB  or  Cbekk  Teeth  of  EIoihe. 

Biucul  (outer)  iiuri««  t,ce  to  lefi.    ^.  V'ppw  tooth,  fl,  lowor  tooih;  /.  ■nierior, /'.  po«t«riorli)fuadibu)um.  both 

almost  filled  up  wiih  cemeni. 

The  structure  is  quite  complex.  Two  infundibula  run  vertically  through  the 
entire  length  of  the  crown;  these  become  filled  with  cement.  There  arc  five  main 
divisions  of  the  pulp-cavity  and  five  enamel  folds,  four  of  which  are  arranged 
symmetrically,  while  the  fifth  is  an  outgrowth  from  the  inner  side  of  the  antero- 
internal  fold.  On  the  exposed  croivn  of  the  unworn  tooth  the  enamel  folds  form 
rounded  ridges  covered  with  a  thin  layer  of  cement.  After  the  tooth  comes  into 
wear  the  enamel  on  the  masticatory  surface  stands  out  in  the  form  of  sharp 
prominent  ridges.  Progressive  cementation  of  the  periphery  of  the  tooth  takes 
place,  thus  leveling  up  the  irregularities  of  surface  to  a  considerable  extent. 

The  lower  or  mandibular  cheek  teeth  arc  implanted  in  the  rami  of  the  mandi- 
We,  forming  two  straight  rows  which  diverge  behind.  The  space  between  the  rows 
IS  considerably  less  than  that  separating  the  upper  teeth,  especiallj'  in  the  middle 
of  the  series.  The  length  of  the  lower  teeth  is  about  the  same  as  that  of  the  upper 
^t.  Their  direction  is  also  similar,  but  the  embedded  portions  diverge  even  more, 
witb  the  exception  of  the  first  and  second.  The  long  axis  of  the  first  is  vertical; 
the  remainder  project  downward  and  backward  in  a  gradually  increasing  obliquity. 
The  buccal  (outer)  surface  has  a  longitudinal  furrow;  the  last  molar  has  a  secon- 

'  The  student  is  advised  to  nniplify  these  very  general  statemenls  by  the  examination  of 
neads  of  subjects  of  varying  ages.  It  may  also  be  noted  that  the  position  of  the  septum  between 
the  two  diviaione  of  the  sinus  varies  much. 
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dary,  shallower  furrow  in  addition.  The  lingual  (inner)  surface  is  uneven,  but  the 
grooves  are  not  regular;  there  are  usually  three  on  the  first  and  last  tooth.  The 
masticatory  or  table  surface  is  oblique,  sloping  upward  and  inward  in  corre- 
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gpondence  with  the  opposing  tooth;  thus  the  inner  edge  is  prominent.  The  first 
five  have  two  roots,  while  the  sixth  commonly  has  three.  The  width  of  the  lower 
molars  is  a  little  more  than  half  that  of  the  upper.  There  are  two  infundibula, 
which  are  open  along  the  inner  face  of  the  tooth  until  closed  by  cement.     The 
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pulp-cavity  has  two  principal  divisions,  and  four  or  three  secondary  diverticula. 
The  enamel  folds  correspond,  forming  a  pattern  even  more  complicated  than  on 
the  upper  teeth. 

The  Temporary  Teeth 

The  deciduous,  temporary,  or  "milk"  teeth  (Dentes  decidui)  are  smaller  and 
fewer  than  those  of  the  permanent  set.    The  formula  is: 


.2 


« 


0 

Dc  -  Dp 

0 


i)= 


24. 


The  deciduous  incisors  are  much  smaller  than  the  permanent  ones.  They 
have  a  distinct  neck  at  the  junction  of  the  crown  and  root.  The  crown  is  short, 
white  in  color,  and  its  labial  surface  is  smooth.  The  infundibulum  is  shallow. 
The  root  is  flattened;  it  undergoes  absorption  as  the  permanent  tooth  develops 
behind  it. 

The  deciduous  canines  are  quite  vestigial.  They  occur  in  both  sexes  as  slender 
MpiculfiB  about  a  quarter  of  an  inch  in  length,  but  do  not  erupt.  The  lower  one 
dc»velop8  close  to  the  comer  incisor.  They  are  not  usually  included  in  the  formula, 
as  they  are  never  functional. 

The  deciduous  cheek  teeth  differ  from  the  permanent  set  chiefly  in  that  they 
have  much  shorter  crowns  than  the  latter.  The  roots  form  early,  so  that  a  distinct 
neck  occurs. 

The  subjoined  table  indicates  the  average  periods  of  the  eruption  of  the  teeth: 


Teeth 

A.  Dtcidxwus: 

Ist  incisor 

2nd      " 

3rd 

Canine  _ 

m  premolar .;;.::; i:::! '(D^i 

(Dp  3) 


« 


(Di 
(Di 

(Di 
(Dc 


1) 
2) 
3] 


<< 


(( 


2nd 
3rd 

B.  Permanent: 

1st  incisor 
2nd      " 
3rd 
Canine 

Ist  premolar  (or  wolf-tooth) )  p 

2nd        "        £ 

3rd        "  ^^ 

4th        " 
1st  molar 
2nd 
3rd 


(Dp  4) 


(I 
(I 
(I 
(C 


<< 


2  years. 

/Tk         •  J     •        ,     ^  -'        3J^  years. 

monthTffir?  '^'''°  ^°'  ^^^'^^  '^^''  ^  »''«  "PP«^'  ^th;  the  lower  ones  may  erupt  about  Ax 


(P 
(P 

(M 
(M 
(M 


1) 
2) 
3) 
) 
1) 
2) 
3) 
4) 
1) 
2) 
3) 


Ertiftion 

Birth  or  first  week. 
4-6  weeks. 
6-0  months. 

Birth  or  first 
two  weeks. 


2J^  years. 
Syi  years. 
4H  years. 
4-5  years. 
5-6  months. 
2H  years. 

3  years. 

4  years. 
10-12  months. 


THE  SALIVARY  GLANDS 

to  the  ear^fthe^^JP'r.J"'^  T'''''^  ^^'«-  172)-8o  named  from  its  proximity 
in  he  space  betw^Sl'  "^^^  ^'^"^^  *"  '^^  ^^^-  I*  i«  situated  chiefly 
somewKriarX  in  shir^tr^  '^'  "^""^'^'^  «°^  '^'  ^"«  o^  the  atlas.  It  is 
ear.  Its  lenS  about  eSfV?  ^^""^  P^^^^''^'  ^"^''•"a""?  the  base  of  the  external 
noss  nearlyfn  i^h  (cl  2  crn^  '"t:"'''"'  ^^*-  ^^  *<>  25  cm.),  and  its  average  thick- 
200  to  225  g.).  ■  ''    "^  average  weight  is  about  seven  ounces  (ca. 
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It  presents  for  description  two  surfaces,  two  borders,  a  base,  and  an  apex. 
The  external  (or  superficial)  surface  is  covered  by  the  parotid  fascia,  the  panniculus, 
and  the  parotido-auricularis  muscle.  It  is  crossed  obliquely  by  the  jugular  vein, 
which  is  embedded  in  the  gland  tissue  to  a  varying  extent.  It  is  also  related  to 
the  great  auricular  vein,  the  cervical  branch  of  the  facial  nerve,  and  branches  of  the 
second  cervical  nerve.  The  internal  (or  deep)  surface  is  very  uneven,  and  has  nu- 
merous important  relations.  Some  of  these  are:  the  guttural  pouch,  and  the  great 
cornu  of  the  hyoid  bone;  the  masseter,  stylo-maxillaris,'  digastricus,  and  occipito- 
hyoideus  muscles;  the  tendons  of  the  mastoido-humeralis  and  stemo-cephaJicus 
(which  separate  the  parotid  from  the  underlying  submaxillary  gland) ;  the  external 
carotid  artery  and  some  of  its  branches;  the  facial  nerve;  the  pharyngeal 
lymph  glands.  The  anterior  (or  facial)  border  is  closely  attached  to  the  ramus  of 
the  mandible  and  the  masseter  muscle;  it  overlaps  the  latter  to  a  varying  extent. 
(In  some  cases  there  is  a  well-marked  triangular  facial  process,  which  covers  the 
temporo-mandibular  joint,  the  facial  nerve,  and  the  transverse  facial  vessels.) 
The  posterior  (or  cervical)  border  is  somewhat  concave,  and  is  loosely  attached  to 
the  underlying  muscles.  The  base  or  ventral  border  is  related  to  the  external 
maxillary  vein.  The  apex  is  attached  to  the  base  of  the  external  ear,  which  it 
partially  embraces. 

The  gland  has  a  yellowish-gray  color  and  is  distinctly  lobulated.  It  is  in- 
closed in  a  capsule  formed  by  the  parotid  fascia.  The  parotid  duct  (Ductus  paro- 
tideus  Stenonis)  is  formed  at  the  lower  part  of  the  gland,  near  the  facial  edge,  by 
the  imion  of  three  or  four  radicles.  It  leaves  the  gland  about  an  inch  (ca.  2  to  3 
cm.)  above  the  external  maxillary  vein,  crosses  the  tendon  of  the  stemo-cephalicus, 
and  gains  the  inner  face  of  the  pterygoideus  intemus.  It  then  nms  forward  in  the 
submaxillary  space  below  the  external  maxillary  vein  and  winds  around  the  lower 
border  of  the  mandible  behind  the  vein,  passes  upward  between  the  vein  and  the 
masseter  muscle  for  about  two  inches  (ca.  5  cm.),  turns  forward  underneath  the 
facial  vessels,  and  perforates  the  cheek  obliquely  opposite  the  third  upper  cheek 
tooth.  Before  piercing  the  cheek  it  is  somewhat  dilated,  but  its  termination  is 
small,  and  is  surrounded  by  a  circular  mucous  fold  (Papilla  salivalis). 

Blood-supply. — ^Branches  of  the  carotid  and  maxillary  arteries. 

Nerve-supply. — ^Trigeminal,  facial,  and  sympathetic  nerves. 

The  submaxillary  gland  (Glandula  submaxillaris)  is  much  smaller  than  the 
parotid.  It  is  long,  narrow,  and  curved,  the  dorsal  edge  being  concave.  It 
extends  from  the  fossa  below  the  wing  of  the  atlas  to  the  body  of  the  hyoid  bone, 
so  that  it  is  covered  partly  by  the  parotid  gland,  partly  by  the  lower  jaw.  Its 
length  is  about  eight  to  ten  inches  (ca.  20  to  25  cm.),  its  width  an  inch  to  an  inch 
and  a  half  (ca.  2.5  to  3  cm.),  and  its  thickness  about  half  an  inch  (ca.  1  cm.).  It 
weighs  about  one  and  a  half  to  two  ounces  (ca.  45  to  60  g.).  It  is  often  divisible 
into  two  parts. 

It  presents  for  description  two  surfaces,  two  borders,  and  two  extremities. 
The  external  surface  is  covered  by  the  parotid  gland,  the  stylo-maxillaris,  digas- 
tricus, and  pterygoideus  intemus  muscles.  The  tendon  of  the  sterno-cephalicus 
crosses  this  surface,  and  is  a  useful  guide  in  separating  the  parotid  gland  from  it. 
The  internal  surface  is  related  chiefly  to  the  flexor  muscles  of  the  head;  the  gut- 
tural pouch;  the  larynx;  the  division  of  the  carotid  artery;  and  the  tenth,  eleventh, 
and  sympathetic  nerves.  The  superior  border  is  concave  and  thin.  It  is  related 
to  the  guttural  pouch  and  the  duct  of  the  gland.  The  inferior  border  is  convex 
and  thicker.  It  is  related  to  the  thyroid  gland  and  the  external  maxillary  vein. 
The  posterior  extremity  is  loosely  attached  in  the  fossa  atlantis.  The  anterior 
extremity  lies  at  the  side  of  the  root  of  the  tongue,  and  is  crossed  externally  by 
the  external  maxillary  artery. 
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The  sulnnaziDary  duct  (Ductus  submaxillaris  Whartoni)  is  formed  by  the  union 
of  small  radicles  which  emerge  along  the  concave  edge.  It  runs  forward  along  this 
border,  and,  after  leaving  the  anterior  extremity,  crosses  the  intermediate  tendon 
of  the  digastricus,  passes  between  the  hyo-glossus  and  mylo-hyoideus,  and 
gains  the  inner  surface  of  the  sublingual  gland.  Its  terminal  part  lies  on 
the  body  of  the  mandible,  under  the  mucous  membrane,  which  it  pierces 
opposite  the  canine  tooth.  The  orifice  is  at  the  end  of  a  flattened  papilla 
(Caruncula  sublingualis). 

Blood-si^ply. — Occipital,  external  carotid,  and  external  maxillary  arteries. 

Nerve-supply. — Chorda  tympani  and  sjrmpathetic  nerves. 

The  sublingual  g^and  (Glandula  sublingualis)  is  situated  beneath  the  mucous 
membrane  of  the  mouth,  between  the  body  of  the  tongue  and  the  ramus  of  the 
mandible.  It  extends  from  the  s>Tnphysis  to  the  third  or  fourth  lower  cheek  tooth. 
Its  length  is  about  five  or  six  inches  (ca.  12  to  15  cm.)  and  its  weight  about  half  an 
ounce  (ca.  15  to  16  g.). 

It  is  flattened  laterally,  and  has  a  thin  upper  border  which  causes  an  elevation 
of  the  mucous  membrane  of  the  floor  of  the  mouth,  termed  the  sublingual  crest 
(Plica  sublingualis).  The  external  surface  is  related  to  the  mylo-hyoideus  muscle, 
and  the  internal  surface  to  the  genio-glossus  and  stylo-glossus,  the  submaxillary 
duct,  and  branches  of  the  lingual  nerve.  The  inferior  border  is  related  to  the  genio- 
hyoid muscle. 

The  sublingual  ducts  (Ductus  sublinguales  minores),  about  thirty  in  number, 
are  small,  short,  and  twisted;  they  open  on  small  papillse  on  the  sublingual  crest. 

Blood-si^ply. — Sublingual  artery. 

Nerve-supply. — Trigeminal  and  sympathetic  nerves. 


THE  PHARYNX 

The  pharynx  is  a  musculo-membranous  sac  which  belongs  to  the  digestive  and 
respiratory  tracts  in  common.  It  is  funnel-shaped,  the  base  joining  the  mouth 
and  nasal  cavity,  while  the  apex  is  continued  by  the  oesophagus.  Its  long  axis 
is  directed  obliquely  downward  and  backward,  and  has  a  length  of  about  six  inches 
(ca.  15  cm.). 

The  pharynx  is  attached  by  its  muscles  to  the  palate,  pterygoid,  and  hyoid 
bones,  and  to  the  cricoid  and  thyroid  cartilages  of  the  larynx. 

Its  principal  relations  are:  dorsally,  the  base  of  the  cranium  and  the  guttural 
pouches;  ventrally,  the  larynx;  laterally,  the  internal  pterygoid  muscle,  the  great 
cornu  of  the  hyoid  bone,  the  internal  and  external  maxillar>'  arteries,  the  glosso- 
pharyngeal, superior  laryngeal,  and  hypoglossal  nerv^es,  the  submaxillar^'  salivary 
gland,  and  the  phar>'ngeal  lymph  glands. 

It  presents  seven  openings.  The  posterior  nares  (C'hoanae)  communicate 
dorsally  with  the  nasal  chambers.  The  pharyngeal  orifices  (Ostia  pharyngea)  of 
the  two  Eustachian  tubes  are  situated  on  the  lateral  wall  behind  thenares  and  a  little 
below  the  level  of  the  inferior  na.sal  meatus.  They  are  slit-like  openings,  slightly 
oblique  downward  and  backward,  and  are  a  little  more  than  an  inch  (ca.  3  cm.)  in 
length.  They  are  bounded  internally  by  a  valvular  flap  formed  by  the  expanded 
extremity  of  the  cartilaginous  Eustachian  tube.  The  isthmus  faudtun  is  situated 
below  and  in  front.  It  is  closed  by  the  soft  palate  except  during  swallowing.  The 
lar3mgeal  orifice  (Aditus  laryngis)  occupies  the  greater  part  of  the  ventral  wall  or 
floor  of  the  pharynx.     Behind  this  is  the  oesophageal  opening. 

The  wall  of  the  pharynx  comprises  from  without  inward:  the  muscles,  the 
pharyngeal  ajwneurosis,  and  the  mucous  membrane. 

The  muscles  (Figs.  243,  244)  are  covered  by  the  phar>'ngeal  fascia,  which  is 
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attached  to  the  base  of  the  skull,  the  great  comu  of  the  hyoid  bone,  and  the 
thyroid  cartilage  of  the  larynx.     They  are  as  follows: 

1.  The  stylo-phaiyngeus  arises  from  the  inner  surface  of  the  dorsal  third  of  the 
great  comu  of  the  hyoid  bone,  passes  downward  and  inward,  and  enters  the  wall  of 
the  pharynx  by  passing  between  the  pterygo-pharyngeus  and  palato-pharyngeus. 
Ita  fibers  radiate,  many  passing  forward,  others  inward  beneath  the  hyo-pharyngeua. 
It  raises  and  dilates  the  pharynx  to  receive  the  bolus  in  swallowing. 


Flo.  2M  — PtWTEiuoB  Paiit  or  *  SAarrrAL  SEcnoK  or  Head  or  Houe,  Cut  Anoirv  I  CH.  TO  THE  Leit  or  THE 
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2.  The  palato-phaiyngeus  arises  by  means  of  the  aponeurosis  of  the  soft 
palate  from  the  palate  and  pterygoid  bones.  Its  fibers  pass  backward  on  the  lateral 
wall  of  the  pharynx,  and  are  inserted  in  part  into  the  upper  edge  of  the  thyroid 
cartilage,  in  part  turn  inward  to  end  at  the  median  fibrous  raphd.  Its  action  is  to 
shorten  the  pharynx,  and  to  draw  the  larynx  and  cesophagus  toward  the  root  of  the 
tongue  in  swallowing. 

3.  The  pterygo-pharyngeus  is  flat  and  triangular.  It  lies  on  the  anterior  part 
of  the  lateral  wall  of  the  pharynx.     It  arises  from  the  pterj'Koid  bone  above  the 
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preceding  muscle — from  which  it  is  not  distinctly  separated — crosses  the  levator 
palati,  and  is  inserted  into  the  median  raph6.    Its  action  is  similar  to  the  preceding. 

4.  The  hyo-pharyngeus  may  consist  of  two  portions: 

(a)  The  kerato-pharyngeus  is  a  small  and  inconstant  muscle  which  arises 
from  the  inner  surface  of  the  great  comu  of  the  hyoid  bone  near  its  lower  end. 
It  passes  upward  and  backward,  turns  inward  toward  the  raph6,  and  spreads  out 
under  the  next  muscle. 

(6)  The  chondro-pharyngeus,  broad  and  fleshy,  arises  from  the  thjrroid  comu 
of  the  hyoid  bone  and  by  a  thin  fasciculus  from  the  wing  of  the  thjrroid  cartilage  and 
ends  at  the  median  raph^. 

5.  The  thyTO-plia]3mgeus  arises  from  the  lateral  siirface  of  the  wing  of  the 
thyroid  cartilage.     Its  fibers  pass  forward  and  inward  to  the  median  raph6. 

6.  The  crico-pharyngeus  arises  from  the  cricoid  cartilage  and  ends  at  the 
raph6.  The  fibers  are  directed  upward,  forward,  and  inward;  they  blend  behind 
with  the  longitudinal  fibers  of  the  oesophagus. 

The  last  three  muscles  are  constrictors  of  the  pharynx. 

The  pharyngeal  aponeurosis  is  attached  to  the  base  of  the  cranium.  It  is 
well  developed  on  the  inner  face  of  the  palato-pharyngeus  muscle  and  forms  a 
median  raph6  (Raph6  pharyngis)  dorsally,  which  is  wide  in  its  posterior  part. 

The  mucous  membrane  of  the  pharynx  is  continuous  with  that  of  the  several 
cavities  which  open  into  it.  It  is  thin  and  closely  adherent  to  the  base  of  the  skull 
in  the  vicinity  of  the  posterior  nares,  where  the  muscular  wall  is  absent.  Behind 
the  Eustachian  openings  is  a  median  cul-de-sac,  the  pharyngeal  recess.  The  recess 
is  somewhat  variable,  but  is  usually  about  an  inch  in  depth  and  will  admit  the  end 
of  the  finger.  In  the  ass  and  mule  it  is  much  deeper.  Here  also  the  muscular 
wall  is  absent  and  the  mucous  membrane  lies  against  the  guttural  pouches.  From 
the  Eustachian  opening  a  fold  of  the  mucous  membrane  (Plica  salpingo-pharyngea) 
passes  toward  but  does  not  reach  the  laryngeal  opening.  Below,  a  horizontal  fold, 
the  posterior  pillar  of  the  soft  palate  (Arcus  pharyngo-palatinus),  passes  along  the 
lateral  wall  and  unites  with  its  fellow  over  the  entrance  to  the  oesophagus.  The 
upper  part  of  the  cavity  (the  naso-pharynx)  is  lined  with  a  ciliated  epithelium, 
while  the  lower  part  (oro-pharynx)  has  a  stratified  squamous  epitheHum.  The 
communication  between  the  two  is  oval  and  is  lx>unded  by  the  free  edge  of  the  soft 
palate  and  its  posterior  pillars;  it  is  termed  the  pharsrngeal  isthmus.  On  either  side 
of  the  laryngeal  opening  is  a  narrow  deep  depression,  the  pjrriform  sinus  (Recessus 
piriformis). 

The  submucous  tissue  contains  numerous  mucous  glands  (Glandulse  pharyn- 
gese).  In  the  young  subject  the  lymph  follicles  are  numerous  and  form  a  collection 
dorsally  and  between  the  Eustachian  openings,  known  as  the  pharyngeal  tonsil. 

Blood-supply. — External  carotid,  external  maxillary,  and  thyro-laryngeal 
arteries. 

Nerve-supply. — Glosso-pharyngeal,  vagus,  and  sympathetic  nerves. 


THE  (ESOPHAGUS 

The  oesophagus  is  a  musculo-membranous  tube,  about  50  to  60  inches  (ca. 
125  to  150  cm.)  in  length,  which  extends  from  the  pharynx  to  the  stomach.  It 
begins  in  the  median  plane  above  the  cricoid  cartilage  of  the  larynx.  In  its  course 
it  shows  several  changes  of  direction.  At  the  level  of  the  fourth  cervical  vertebra 
it  inclines  to  the  left  side  of  the  trachea,  and  continues  this  relation  to  the  level  of 
the  third  thoracic  vertebra.  Here  it  again  gains  the  dorsal  surface  of  the  trachea, 
and  passing  backward,  crosses  the  left  bronchus,  being  here  almost  in  the  median 
plane.  It  continues  in  the  mediastinum  between  the  lungs  backward,  upward, 
and  a  little  to  the  left,  to  reach  the  hiatus  a^sophageus  of  the  diaphragm.     Passing 
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through  this  it  terminates  at  once  at  the  cardiac  orifice  of  the  stomach,  at  the  level 
of  the  fourteenth  thoracic  vertebra,  a  little  to  the  left  of  the  meilian  plane,  and 
about  four  or  five  inches  (ca.  10  to  12  cm.)  ventral  to  the  vertebra!  column. 

Viewed  with  reference  to  the  frontal  plane,  its  course  is  downward  and  back 
ward  till  it  enters  the  thorax  and  passes  upwanl  to  gain  the  dorsal  face  of  the  trachea. 
For  a  short  distance  (i.  e.,  to  the  root  of  the  lung)  its  direction  is  almost  horizontal; 
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behind  this  it  passes  somewhat  upward  to  its  termination.  The  cervical  part  of 
the  tube  is  about  four  to  six  inches  (10  to  15  cm.)  longer  than  the  thoracic  part, 
while  the  30-callc<i  abdominal  part  is  about  an  inch  (2  to  3  cm.)  long.' 

'  Careful  oliservat  ions  (espprially  on  frozen  Bubjects  and  those  in  which  thponransliavebepn 
hanlened  in  n/u)  show  that  ihrrp  is  no  abdominal  part  of  the  <i«ophnKiiK  in  the  mrirt  sen.ieofthe 
term.  The  Btomach  here  ties  directly  on  the  diapbraem,  wi  that  the  la-^t  ineh  or  so  of  the  »rsopha- 
Kus  is  placed  obliquely  in  the  hiatus  a-sophaReus,  and  is  partly  eovered  by  the  pleura,  but  not  by 
prritoDeuiD.  In  soft  subjects  the  weifiht  of  the  stomach,  or  traction  on  it,  draws  part  of  the 
veophagus  into  the  abdomen,  inclotwvl  in  a  eollar  of  peritoneum. 
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gus  at  its  origin  are:  to  the  cricoid 
i  the  ventral  straight  muscles  above; 
!  middle  of  the  neck  the  relations  are: 
trachea  internally;  to  the  left  carotid 
nerves  externally.  At  its  entrance 
iner  side;  the  first  rib,  the  roots  of  the 
ir  cervical  gangUon  externally.  After 
,  has  the  aorta  on  its  left  and  the  vena 
le.  In  its  course  through  the  posterior 
\e  vagus  nerves  he  above  and  below  it, 

3ur  coats:  {I)  A  fibrous  sheath-  (2)  the 
I  the  mucous  membrane.  The  muscular 
ase  or  the  heart,  where  it  rapidly  changes 
his  change,  the  muscular  coat  becomes 
m  1.  dmumshed.'  The  outer  fibers  are 
JO  bundles  attached  in  the  interval  be- 
.Ecs.  The  mner  fibers  run  in  two  spiral 
where  the  arrangement  is  an  outer  lonei- 
mucous  membrane  is  pale,  and  is  covered 
'  "  loo.=elJ">ttached  to  the  muscular  coat 
ngitudmal  folds  which  obliterate  the  lumen 

sophagcal,  and  gastric  arteries, 
^ngeal,  and  sympathetic  nerves. 

UNAL  CAVITY 

lomims)  is  the  largest  of  the  body  cavities. 

by  the  diaphragm  and  is  continuous  behind 

°hr.T',h'T°"V  "=  '°°8  ™=  »t™<l« 
^inlet  to  the  sternal  part  of  the  diaphragm. 

L  pcw"    "'"''"  ^"'^''"''  """»  its^greSt 

.y  the  lumbar  vertebra,,  the  lumbar  muscles, 

S.°rf  1h!  T'  *:r''"™  'Mominal  muscles, 
rts  of  the  iha,  the  cartilages  of  the  astema 
.  which  are  below  the  attachment  of  The  Sai 

il  tank^'^i,*"-  T"f ""»'''  of  the  oblique 
«i  tumc  and  the  xiphoid  cartilage, 
he  diaphragm,  which  is  very  deeply  concave 
'•  alKiomen  at  the  expense  of  the  thorS 

l»  .■  i.i£"  "  S  ,o  ?S™«,«'!"""y.  ii»Pir.tio..  li- 
.  >^-  lu  to  1_  cm.);   in  expiration  this  area 

i"™,"",;;  i;.*ortS;''S"i"  '""■"  <"•'«"''"'■  "•  ■"""■ 
l;.;;...ut.n)  t^rrmS.  toT2  ;;:"o'r?;s'r  ""'■  ■"■• 

f^..|"nTC"w'J!m!^/?P^^  Pharynp.^  and  blend  with  the 

'  I'f  foittinuiHi;,,  ,1  "'^^^"•'t.lhe  cncoid  and  arytenoid 

"'"'  '"  ">'  "uperSclal  part  ol  ihe  mmctilar 
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of  contact  would  be  about  twice  as  wide,  including  about  all  of  the  fleshy  rim.  This  fact  is  of 
clinical  importance,  with  reference  to  auscultation  and  percussion,  and  penetrating  wounds. 
The  cupola  of  the  diaphragm  extends  as  far  forward  as  a  plane  through  the  sixth  intercostal 
space  to  the  right  of  the  heart. 

There  is  no  wall  between  the  abdominal  and  pelvic  cavities.  The  line  of  de- 
marcation here  is  the  terminal  line  (Linea  terminalis)  or  brim  of  the  pelvis;  it  is 
formed  by  the  base  of  the  sacrum,  the  ilio-pectineal  lines,  and  the  anterior  borders 
of  the  pubic  bones. 

The  muscular  walls  are  lined  by  a  layer  of  fascia,  distinguished  in  different 
parts  as:  (1)  the  diaphragmatic  fascia;  (2)  the  transversalis  fascia;  (3)  the  iHac 
fascia;  (4)  the  deep  layer  of  the  lumbo-dorsal  fascia. 

The  subperitoneal  or  extraperitoneal  connective  tissue  (Tela  subserosa)  unites 
the  fascia  and  peritoneum.  It  is  composed  of  areolar  tissue,  more  or  less  loaded 
with  fat  according  to  the  condition  of  the  subject,  except  over  the  diaphragm.  It 
sends  laminae  into  the  various  peritoneal  folds. 

The  peritoneum,  the  serous  membrane  which  lines  the  cavity,  will  be  described 
later. 

The  abdominal  walls  are  pierced  in  the  adult  by  five  apertures.  These  are: 
the  three  openings  in  the  diaphragm  which  transmit  the  aorta,  posterior  vena  cava, 
and  the  oesophagus;  the  inguinal  canals,  which  contain  the  spermatic  cord  or  the 
round  ligament  (in  female  carnivora).  In  the  foetus  there  is  the  umbilical  opening 
also. 

The  cavity  contains  the  greater  part  of  the  digestive  and  urinary  organs,  part 
of  the  internal  generative  organs,  numerous  nerves,  blood-vessels,  lymph  vessels  and 
glands,  ductless  glands  (spleen  and  adrenal  bodies),  and  certain  foetal  remains. 

For  topographic  purposes  the  abdomen  is  divided  into  nine  regions  by  imagin- 
ary planes.*  Two  of  these  planes  are  sagittal,  and  two  are  transverse.  The 
sagittal  planes  cut  the  middles  of  the  inguinal  (Poupart's)  ligaments;  the  transverse 
planes  pass  through  the  last  thoracic  and  fifth  lumbar  vertebrae,  or  the  lower  end 
of  the  fifteenth  rib  and  the  external  angle  of  the  ilium  respectively.  The  transverse 
planes  divide  the  abdomen  into  three  zones,  one  behind  the  other,  viz.,  epigastric, 
mesogastric,  and  hypogastric:  these  are  subdivided  by  the  sagittal  planes  as  in- 
dicated in  the  subjoined  table. 

Left  parachondriac Xiphoid Right  parachondriac 

Left  lumbar Umbilical Right  lumbar 

Left  iliac Prepubic Right  iliac. 

Other  useful  regional  terms  are:  sublumbar,  diaphragmatic,  inguinal.  The 
first  two  require  no  explanation.  The  inguinal  regions  (right  and  left)  lie  in  front 
of  the  inguinal  (Poupart's)  Ugament.  The  flank  is  that  part  of  the  lateral  wall 
which  is  formed  only  of  soft  structures.  The  depression  on  its  upper  part  is  termed 
the  paralumbar  fossa. 

THE  PERITONEUM' 

The  peritoneum  is  the  thin  serous  membrane  which  lines  the  abdominal  and 
(in  part)  the  pelvic  cavity,  and  covers  to  a  greater  or  less  extent  the  viscera  con- 
tained therein.  In  the  male  it  is  a  completely  closed  sac,  but  in  the  female  there 
are  two  small  openings  in  it;  these  are  the  abdominal  orifices  of  the  Fallopian  tubes, 
which  at  their  other  ends  communicate  with  the  uterus,  and  so  indirectly  with  the 
exterior.     The  peritoneal  cavity  is  only  a  potential  one,  since  its  opposing  walls 

*  This  method  of  division,  although  long  in  use,  is  of  very  little  value  for  accurate  descrip- 
tion. It  is  mentioned  here  chiefly  because  agreement  on  a  more  useful  topographic  method  has 
not  been  arrived  at. 

*  Only  a  general  accoimt  of  the  arrangement  of  the  peritoneum  is  given  in  this  section,  since 
a  detailed  description  cannot  be  understood  without  a  knowledge  of  the  viscera  concerned. 
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[  serous  fluid  (secreted  by  the  mem— 

I  glistening  appearance  and  is  very 
■face  is  formed  by  a  layer  of  flat  en- 
neal  fluid.  Friction  is  thus  reduced 
scera.  The  outer  surface  of  the  peri- 
,  which  attaches  it  to  the  abdominal 

position  of  the  peritoneum,  we  luay 
md  lined  by  a  simple  layer  of  perito- 
etalis) .     We  may  regard  the  organs  &s 
sue,  enlarging,  and  migrating  into  the 
;y  carry  the  peritoneum  before  them, 
id  forming  folds  which  connect  them 
ra  thus  receive  a  more  or  less  complete 
i  layer  (Lamina  visceralis) .      The  con- 
liea,  Ugaments,  etc.     They  contain  a 
d  lymph  glands,  and  furnish  a  path  for 
contain  unstriped  muscular  tissue.      An 
nach  to  other  viscera.     There  are  three 
«tlc  omentum  (Omentyma  minus),  which 
Dach  to  the  liver;  (2)  the  gastro-splenic 
ch  extends  from  the  greater  curvature 
at  omentum  (Omentum  majus),  which 
mach  and  from  the  spleen  to  the  terminal 
,e  small  colon.     It  does  not  pass  directly 
an  extensive  loose  sac  (Figs.  278,  279) 
ich  attaches  the  intestine  to  the  dors^ 
ntencs,  namely:  (1)  the  great  mesentery 
nail  intestine  with  the  dorsal  abdominal 
;h^  the  small  colon  to  the  dorsal  abdom- 
8  between  viscera  other  than  parts  of  the 
bdominal  wall.     The  term  is  also  applied 
e  tract  to  the  abdominal  wall,  but  do  not 
In  some  cases  (e.  g.,  the  lateral  and  cor- 
Tigthened  by  fibrous  tissue;   in  other  cases 
ney  contain  also  unstriped  muscular  tissue. 

^C  CAVITY 

w'^^Jl-  }^  incloses  the  pelvic  cavity 
termUui^^  ^""^"^''"^  '=^^*^-  *^^  >-' 
d^L^'lt  sacrum  and  first  three  coccygeal 
men^s  tI^*^"  "*  '^"  ^^'^  ^^l^^d  the  iUo- 
y^n^t.  T'i^'^^tral  wall  or  floor  is  formed 
arch  V  *  ^?  °"*^^*  '^  ^°™^  ^y  the  third 
imemb?"    *"^'  ^"^  'h«  posterior  edges  of 

of  CoSr  "*  ^r''fi<^'-»  *"<i  d^P  layers, 

^«  vulva  (in  ,r^  *^'"""^'>'  ^  *h^  °^eans  at 

'"va  (,n  the  female),  and  the  root  of  the 

of  the  internal  generative  and  urinary 
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organs,   some  foetal  remnants,   muscles,   vessels,   and  nerves.      It 
the  fascia  pelvis,  and  in  part  by  the  peri- 
toneum. 

The  pelvic  peritoneum  is  continuous  in 
front  with  that  of  the  abdomen.  It  lines 
the  cavity  as  far  back  as  the  third  or  fourth 
sacral  vertebra  in  the  horse,  where  it  is  re- 
flected on  to  the  viscera,  and  from  one  organ 
to  another.  We  may  therefore  distinguish 
an  anterior,  peritoneal,  and  a  posterior,  re- 
troperitoneal part  of  the  cavity.  Along  the 
mid-dorsal  line  it  forms  a  continuation  of 
the  colic  mesentery,  the  mesorecttun,  which 
attaches  the  first  or  peritoneal  part  of  the 
rectum  to  the  roof.  In  animals  in  fair  con- 
dition a  considerable  quantity  of  subperi- 
toneal and  retroperitoneal  fat  is  found  on 
the  walls  and  in  the  various  interstices. 

In  the  male  the  general  disposition  of 
the  peritoneum  here  is  as  follows.  If 
traced  along  the  dorsal  wall,  it  is  re- 
flected at  the  third  or  fourth  sacral  verte- 
bra on  to  the  rectum,  forming  the  visceral 
peritoneum  for  the  first  part  of  that  tube. 
Laterally  it  is  reflected  in  a  similar  fashion. 


is  lined  by 


Fio.  256. — Diagram  ok  Sagittal  Section  of 
Male  Pelvis  to  show  Disposition  of 
Peritoneum. 

a.  Pouch  between  rectum  and  roof  of  cavity, 
continuous  laterally  with  b,  recto-genital  pouch; 
c,  v^ico-genital  pouch;  d,  pouch  below  bladder 
and  its  lateral  ligaments.  The  lateral  line  of  re- 
flection of  the  peritoneum  is  dotted.  The  area 
of  rectum  covered  by  peritoneum  varies  widely. 
When  the  rectum  is  empty,  the  reflection  dorsally 
may  be  at  the  posterior  end  of  the  sacrum;  when 
the  rectum  is  very  full,  the  reflection  may  occur  a 
short  distance  behind  the  promontory. 


If  the  rectum  be  raised,  it  will  be  seen 


Fio.  257. — Schematic  CROSS-eccnoNS  to  show  Arrangement  of  Pelvic  Peritoneum  of  Horse:  A,  in  Male; 

B,  in  Female. 

A:  a,  6,  Recto-genital  pouch:  c,  c,  vesico-genital  pouch;  d,  d,  pouch  below  bladder  and  its  lateral  ligaments; 
/,  mesorectum;  £,  t,  urogenital  fold;  S,  S,  lateral,  4,  median  ligaments  of  bladder;  v.  d.,  vas  deferens;  u  m.,  uterus 
masculinus.  B:  a,  b,  recto-genital  pouch;  c,  c,  veeico-genital  pouch;  d,  d,  pouch  below  bladder  and  its  lateral 
ligaments;    i,  mesorectum;  f.  f,  broad  ligaments  of  uterus;  5,  5.  lateral,  ^,  median  ligaments  of  bladder. 


that  the  peritoneum  passes  from  its  ventral  surface  and  forms  a  transverse  fold 
which  lies  on  the  dorsal  surface  of  the  bladder  (Fig.  272).    This  is  the  urogenital 
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fold  (Plica  urogenital  is).  Its  concave  free  edge  passes  on  either  side  into  the  in- 
guinal canal.  The  ventral  layer  of  this  fold  is  reflected  on  to  the  dorsal  surface 
of  the  bladder  near  its  neck.  Thus  there  is  formed  a  pouch  between  the  rectum 
and  bladder — the  recto-vesical  pouch  (Excavatio  recto-vesicalis),  which  is  partially 
subdivided  by  the  urogenital  fold  into  recto-genital  and  vesico-genital  cavities. 
The  fold  contains  the  vasa  deferentia,  part  of  the  vesiculffi  aeminales,  and  the 
uterus  masculinus  (a  fa-tal  remnant).  The  space  on  cither  side  of  the  rectum  is 
occupied  by  coils  of  the  small  colon  and  the  pelvic  flexure  of  the  great  colon  usually. 
If  the  bladder  is  now  raised,  it  is  seen  that  the  peritoneum  passes  from  its  ventral 
surface  on  to  the  pelvic  floor,  forming  a  median  fold,  the  so-called  middle  l^ament 
(Plica  umbilicalis  media).     It  also  forms  on  each  side  a  lateral  fold,  the  lateral 


ligament  (Plica  umbilicalis  lateralis),  which  contains  in  its  edge  the  so-called  round 
ligament  (Ligamentum  teres) — the  partially  occluded  umbilical  artery,  which  is  a 
large  vessel  in  the  fcetus. 

In  the  female  the  arrangement  is  motlific<l  by  the  presence  of  the  uterus; 
the  urogenital  fold  is  very  large,  so  as  to  inclose  the  uterus  and  a  small  part  of  the 
vagina.  It  forms  two  extensive  folds,  the  broad  ligaments  of  the  uterus  (Liga- 
mcnta  lata  uteri),  which  attach  that  organ  to  the  sides  of  the  pelvic  cavity  and  the 
lumbar  part  of  the  abdominal  wall  (Fig.  271).  It  thus  divides  the  recto-vesicjU 
pouch  completely  into  dorsal  and  ventral  compartments— the  recto-genital  pouch 
(Excavatio  recto-uteri na),  and  the  vesico-genital  pouch  (Excavatio  vesico-uterina). 

Further  details  will  be  given  in  the  description  of  the  pelvic  viscera. 
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THE  STORUCH 
The  stomach  (Ventriculus)  is  the  large  dilatation  of  the  alimentary  canal  be- 
tween the  cesoph^us  and  the  small  intestine.  It  is  a  sharply  curved,  U-shaped 
sac,  the  right  branch  being,  however,  much  shorter  than  the  left  one.  The  con- 
vexity is  directed  ventrally.  When  moderately  distended,  there  is  often  a  slight 
constriction  which  indicates  the  division  into  right  and  left  sacs.  It  is  relatively 
small,  and  is  situated  in  the  dorsal  part  of  the  abdominal  cavity  behind  the  diar 
phragm  and  liver,  mainly  to  the  left  of  the  median  plane. 


It  presents  for  description  two  surfaces,  two  curvatures,  and  two  extremities. 
The  parietal  surface  (Facies  parietalis)  is  convex  and  is  directed  forward,  upward, 
and  toward  the  left;  it  lies  gainst  the  diaphragm  and  liver.  The  visceral  suriace 
(Faciea  viscerahs),  also  convex,  faces  in  the  opposite  direction;  it  is  related  to  the 
terminal  part  of  the  large  colon,  the  pancreas,  the  small  colon,  and  the  small  in- 
testine. The  lesser  curvature  (Curvatura  minor)  is  very  short,  extending  from  the 
termination  of  the  tcsophagus  to  the  junction  with  the  small  intestine.  When 
the  stomach  is  in  situ,  its  walls  are  here  in  contact,  and  the  cardia  and  pylorus 
close  tt^et her.  The  greater  curvature  (Curvatura  major)  is  very  extensive.  From 
the  cardia  it  is  first  directed  upward  and  curves  over  the  left  extremity;  it  then 
descends,  passes  to  the  right,  crosses  the  median  plane,  and  curves  upward  to  end 
at  the  pylorus.  Its  left  portion  is  related  to  the  spleen,  while  its  ventral  portion 
rests  on  the  left  divisions  of  the  great  colon.  The  left  extremity  or  saccus  csecus 
is  a  rounded  cul-de-sac  which  lies  under  the  upper  ends  of  the  fourteenth,  fifteenth. 
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and  sixteenth  ribs  and  the  diaphragm.'  It  is  related  to  the  pancreas  behind  and 
the  base  of  the  spleen  externally.  The  ri^t  or  pyloric  extremity  is  much  smaller 
and  is  continuous  with  the  duodenum,  the  junction  being  indicated  by  a  marked 
constriction.  It  lies  on  the  liver,  a  little  to  the  right  of  the  median  plane,  and  a 
little  lower  than  the  cardiac  opening.  About  two  or  three  inches  (ca.  5  to  8  cm.) 
from  the  pylorus  there  is  a  constriction  which  marks  off  the  antrum  pylori  from  the 
rest  of  the  right  sac.  The  oesophageal  orifice  or  cardia  is  situated  at  the  left  ex- 
tremity of  the  lesser  curvature,  but  about  eight  to  ten  inches  (ca.  20  to  25  cm.) 
from  the  left  extremity.  The  cesophagus  joins  the  stomach  very  obliquely.  The 
opening  is  closed  by  the  sphincter  cardise  and  numerous  folds  of  mucous  membrane. 
The  pyloric  orifice  communicates  with  the  duodenum.  Its  position  is  indicated 
externally  by  a  distinct  constriction.  Internally  it  presents  a  circular  ridge  pro- 
duced by  a  ring  of  muscular  tissue — 
the  Sphincter  pylori. 

The  stomach  is  held  in  position 
mainly  by  the  pressure  of  the  surround- 
ing viscera  and  by  the  cesophagus.  The 
following  peritoneal  folds  connect  it 
with  the  adjacent  parts: 

1.  The  gastro-phrenic  ligament 
(LiR.  gastrophrenicum)  connects  the 
great  curvature,  from  the  cardia  to 
the  left  extremity,  with  the  crura  of 
the  diaphragm.  This  leaves  a  narrow 
area  uncovered  with  peritoneum,  and 
here  the  stomach  is  attached  to  the 
diaphragm  by  loose  connective  tissue. 

2.  The  small  or  gastro-hepatic 
omentum  (Omentum  minus)  connects 
the  lesser  curvature  and  the  first  part 
of  the  duodenum  with  the  liver  below 
the  esophageal  notch  and  the  portal 

Fiu.  260.— EVEHTID  »roHArn  or  Horbit  phom  wbicr        fisSUre. 

f,  ™™^^^  "'"BiiiNE  HM  hr.EN  rkmoveu.  3.  Thc    gafitTO-spleiiic    omentum 

<'.iM„^'^rL'rfii.^';';°1::r,^'„„ro:lr,;JT^      *^'^-   K^^t'-o-l'^^^le)  passes  from   the 

irmuilion  of  irnomil  lo  e-ternttl  obliqiu,  fib«iB-"d''fibert       ^^^^  P*""*"  ^^   ^^^  great  CUrVatUTC  to  the 

iini^sXmwr'''t''™^"''"  °'  ""  """"  '"■"■  "■     "^''"^  '^^  ^^^  spleen. 
B«m.A„,..d'H.u;,i^?,T  "'*^""""    '•^""'*'««'-  4.  The  great  or  gastro-colic  omen- 

tum (Omentum  majus)   connects  the 
and  the  first  curvp  .^f  *k„  a     j  ventral   part  of   the  great  curvature 

the  i„itial"«"rthe  ^^l'^^^"  "■"■  ""  '"-""^  ^  <"  "-e^"'  "'-"  ""^ 
»c  ^bo™ 'th^tS?^f°^'°l!!  "■""  S»f»-Pancre.tic.)  «teDd»  from  the  left 
ve„a^c.v.,^ve„St'tt  fc  „«""■  "  ''^  '"""'^  <•"»">•  <-  ""=  '--  "■" 
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--- = -,  r ,  wnall  colon,  and  small  intestinea  are  pushed  back  by  the  distention  of 

the  Teft  sac.  . 

Structure. — The  wall  is  composed  of  four  coats — serous,  muscular,  submucous, 


and  I 

The  serous  coat  (Tunica  serosa)  covers  the  greater  part  of  the  organ  and  is 
closely  adherent  to  the  muscular  coat  except  at  the  curvatures.  It  partially  bridges 
over  the  lesser  curvature,  and  covers  liere  elastic  tissue  which  assists  in  retaining 
the  bent  form  of  the  stomach.     The  peritoneal  folds  have  been  described. 

The  muscular  coat  consists  of  three  incomplete  layers,  an  external  of  lon^tu- 
dinal,  a  middle  of  circular,  and  an  internal  of  oblique  fibers.  The  layer  of  longi- 
tudinal fibers  (Stratum  longitudinale)  is  very  thin  and  exists  only  along  the  curva- 
tures and  at  the  antrum.     At  the  lesser  curvature  it  is  continuous  with  the  lon^- 


tudinal  fibers  of  the  tesopha^s.  On  the  antrum  pylori  it  forms  a  well  developed 
complete  layer.  The  layer  of  circular  fibers  (Stratum  circulare)  exists  only  on 
the  right  sac.  At  the  pyloric  orifice  it  forms  a  thick  ring — the  pyloric  sphincter. 
Another  ring,  the  antral  sphincter,  is  found  at  the  left  end  of  the  antrum  pylori. 
The  oblique  fibers  (Fibrse  obliquie)  are  arranged  in  two  layers;  the  external  stratum 
covers  the  left  sac  and  is  a  continuation  (in  part)  of  the  longitudinal  fibers  of  the 
oesophagus;  the  internal  stratum  is  found  also  on  the  left  sac,  and  exchanges  fibers 
with  the  circular  and  external  oblique  layers.  It  forms  a  remarkable  loop  around 
the  cardiac  orifice,  constitutinn  a  powerful  cardiac  sphincter  (Sphincter  cardiae). 
The  submucous  coat  is  a  layer  of  loose  connective  tissue  which  connects  the 
muscular  and  mucous  coats;  in  it  the  vessels  and  nerves  ramify  before  entering 
the  mucosa. 
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The  "Ducous  coat  is  clearly  divided  into  two  parts.     That  which  lines  the  left 
sac  rambles  the  ccsophageal  mucous  membrane,  and  te  termed  oesophageal  or 
cuticular.     It  18  white  in  color,  destitute  of  glands,  and  covered  with  a  thick, 
squamous,  stratified  epithelium.     At  the  cardiac  orifice  it  presents  numerous  folds 
wjiich  occlude  the  opening.'     It  terminates  abruptly  at  an  elevated,  denticulated, 
sinuous  line,  termed  the  cuticular  ridge  (Margo  pUcatus) .    Below  and  to  the  right 
01   tins  Ime  the  mucous  membrane  has  a  totally  different  character,  being  soft 
and  velvety  to  the  touch,  and  covered  by  a  mucoid  secretion.     It  is  glandular,  and 
tHree  zones  may  be  recognized,  although  no  sharp  line  of  demarcation  exists.     A 
narrow  zone  next  to  the  cuticular  ridge  has  a  yellowish-gray  color,  and  contains 
short  tubular  cardiac  gUnds  (Cardiac  gland  region).     Next  to  this  is  a  large  area 
whjch  has  a  mottled  reddish-brown  color,  and  contains  fundus  glands  (fundus  gland 
region).      This    part    of    the    mucous 
membrane  is  thick  and  very  vascular, 
and    corresponds    to'    the    fundus    of 
the   stomach    in    man    and    the    dog. 
The  remainder   of  the   mucous  mem- 
brane  has   a    reddish-gray    color    and 
contuns     branched,     tubular,     pyloric 
glands  {pyloric  gland  re^on);    it   cor- 
responds   to    the    pyloric    portion    of 
man  and  the  dog. 

The  folding  of  the  stomach  wall 
at  the  lesser  curvature  produces  a 
prominent  ridge  which  projects  into 
the  cavity  of  the  stomach.  Circular 
ridges  occur  at  the  antral  and  pyloric 

Fio.  262.— DiAOBAM  o?  ZONKJI  or  Mrcoca  Membb.m;       SphlnctefS. 

or  sroiiAoii  or  Horse.  Blood-vessels   and    NeTves. — The 

stomach  receives  blood  from  all  the 
branches  of  the  cceliac  artery.  The  gastric  veins  drain  into  the  portal  vein. 
The  nerves  are  derived  from  the  vagus  and  sympathetic  nerves. 


THE  SMALL  INTESTINE 

The  small  intestiiie  (Intestinum  tenue)  is  the  tube  which  connects  the  stomach 
with  the  large  intestine.  It  begins  at  the  pylorus  and  terminates  at  the  lesser 
curvature  of  the  c£ecum.  Its  average  length  is  about  seventy  feet  (ca.  22  meters). 
When  distcndcdjita  diameter  varies  from  two  to  four  inches  (5  to  10  cm.).  Its 
capacity  is  about  twelve  gallons  (40  to  50  liters). 

It  is  clearly  divisible  into  a  fixed  and  a  mesenteric  or  floating  portion.  The 
fixed  portion  in  termed  the  duodenum,  while  the  mesenteric  portion  (Intestinum 
tenue  mesenteriale)  is  arbitrarily  divided  into  parts  termed  the  jejunum  and  ileum,' 

The  duodenum  is  about  three  to  four  feet  (ca.  1  to  1.25  ra.)  long.  Its  shape 
is  somewhat  like  a  horseshoe,  the  convexity  being  directed  toward  the  right.  The 
first  part  is  directed  to  the  right  and  forms  an  m  -shaped  curve.  The  convexity  of 
the  first  part  of  the  curve  is  dorsal,  of  the  second  ventral.  It  lies  on  the  middle 
and  right  lobes  of  the  liver,  and  presents  two  dilatations  { AmpuUte)  with  a  constric- 
tion between  thom.     The  duodenal  angle  or  head  of  the  pancreas  lies  in  the  con- 

'  This  occliisioD  ia  uaiinlly  so  complete  that  distention  of  the  Htomarh  by  air  or  Btud  forced 
in  throu({h  tht-  pylorus  may  Iw  carried  far  enough  to  rupture  the  .■itomach  wilhoul  lignling  lie 
CESopliagua. 

'  No  natural  line  of  ilemarcalion  e\i.il:<,  hut  there  is  a  marked  increaw  of  the  tiiicknes?  of 
the  wall  towjirtl  the  terminal  part.     Other  differences  will  be  noted  in  the  further  description. 
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cavity  of  the  second  curve,  and  here,  five  to  six  inches  (ca.  12  to  15  cm.)  from  the 
pylorus,  the  pancreatic  duct  and  the  bile  duct  pierce  the  bowel  wall.  The  second 
part  passes  upward  and  backward  on  the  right  lobe  of  the  liver  and,  on  reaching 
the  right  kidney  and  the  base  of  the  ctecum,  it  curves  toward  the  median  plane, 
opposite  the  last  rib.  The  third  part  passes  almost  transversely  from  right  to 
left  'behind  the  base  of  the  csecum,  crosses  the  median  plane  under  the  third  and 
fourth  lumbar  vertebrte,  and  turns  forward  to  become  continuous  with  the  jejunum 
under  the  left  kidney.  The  sacculations  of  the  first  part  have  a  diameter  of  three 
to  four  inches  (ca.  7.6  to  10  cm.). 

It  is  attached  by  a  short  peritoneal  fold  termed  the  mesoduodenum.  This 
fixes  the  first  part  of  the  duodenum  closely  to  the  liver  and  the  right  dorsal  part 
of  the  colon ;  the  remainder  is  somewhat  less  closely  attached  by  it  to  the  ciecum 
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and  right  kidney,  the  aublumbar  muscles,  and  (more  closely)  to  the  terminal  part 
of  the  great  colon  and  the  first  part  of  the  small  colon.' 

The  jejunum  and  ileum  t(%ether  (Jejuno-ileum)  constitute  the  mesenteric  or 
floating  portion  of  the  small  intestine.  No  distinct  point  exists  at  which  to  make 
the  demarcation.  With  the  exception  of  the  last  two  or  three  feet,  the  mesenteric 
part  of  the  intestine  varies  so  much  in  position  that  only  a  general  statement  can 
be  made.  It  lies  in  numerous  coils  (Anste)  mingled  with  those  of  the  small  colon, 
chiefly  in  the  dorsal  part  of  the  left  half  of  the  abdomen,  from  the  visceral  surface 
of  the  stomach  to  the  pelvis.  It  may  insinuate  itself  between  the  left  portions  of 
the  colon  and  the  abdominal  wall;  also  between  the  ventral  portions  of  the  colon, 
reaching  the  floor  of  the  abdomen.  The  terminal  part  of  the  intestine  (ileum) 
ascends  almost  vertically,  a  little  to  the  right  of  the  median  plane,  to  open  into  the 

'  It  will  be  noticed  (hat  the  mesoduodenum  is  not  continuous  with  the  great  mesentery,  but 
enda  by  a  free  edne.  The  mesentery  heeins  on  the  opposite  surface  of  the  end  of  the  duodenum, 
n  that  the  bowel  ia  attached  by  two  peritoneal  folds  at  this  point. 
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caecum  at  the  lesser  curvature  of  its  base.  The  average  diameter  of  the  jejuno- 
ileum  is  about  two  and  a  half  to  three  inches  (ca.  6  to  7  cm.).  In  the  cadaver  one 
finds  most  of  the  tube  presenting  irregular  constricted  and  dilated  parts.  The 
last  three  or  four  feet  (ca.  1  meter)  are  usually  tightly  contracted,  resembling  some- 
what the  terminal  part  of  the  oesophagus.     This  part  may  be  termed  the  ileum. 

The  mesenteric  part  is  connected  with  the  dorsal  abdominal  wall  by  the  great 
mesentery.  This  is  a  wide  fan-shaped  fold,  consisting  of  two  layers  of  peritoneum, 
between  which  the  vessels  and  nerves  reach  the  bowel;  it  also  contains  the  mesen- 
teric lymph  glands  and  some  fat.  The  visceral  border  of  the  mesentery  contains 
the  intestine,  while  the  parietal  border  or  root  (Radix  mesenterii)  is  attached  to  a 
small  area  around  the  great  mesenteric  trunk  under  the  first  and  second  lumbar 
vertebrae.  The  root  is  thick,  as  it  contains  a  large  number  of  vessels  and  nerves 
placed  close  together.  The  mesentery  is  short  at  first,  but  soon  reaches  a  length 
of  one  and  a  half  to  two  feet  (ca.  50  cm.) — sufficient  to  allow  coils  of  the  intestine 
to  reach  the  abdominal  floor,  the  pelvic  cavity,  or  even  to  descend  into  the  scrotum 
through  the  inguinal  canal.     Near  its  termination  the  intestine  (ileum)  leaves 

the  border  of  the  mesentery,  so  that 
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FiQ.  264. — Diagram  or  Section  of  Diverticulum  Duo- 
deni OF   HORBE. 

Solid  line  indicatea  mucoua  membrane. 


the  latter  has  a  free  edge  which  passes 
to  the  caecum. 

Structure. — The  wall  consists  of 
four  coats — serous,  muscular,  sub- 
mucous, and  mucous,  enumerated 
from  without  inward. 

The  serous  coat  is  complete  ex- 
cept at  the  mesenteric  edge,  where 
the  vessels  and  nerves  reach  the 
bowel. 

The  muscular  coat  consists  of 
an  outer  longitudinal  and  an  inner 
circular  layer,  the  latter  being  the 
thicker.  In  the  last  few  feet  of  the 
intestine  the  muscular  coat  is  very 
thick,  and  being  usually  firmly  con- 
tracted in  the  dead  subject,  gives  the  impression  that  this  part  of  the  bowel  is  of 
smaller  caliber;  such,  however,  is  not  the  case  during  life. 

The  submucous  coat  is  a  layer  of  areolar  tissue  in  which  the  vessels  and  nerves 
ramify.  It  contains  also  the  duodenal  glands  and  the  bases  of  the  solitary  glands 
and  Peyer's  patches. 

The  mucous  membrane  is  soft  and  velvety.  It  has  a  grayish  or  yellowish-red 
color  and  is  very  vascular.  About  five  or  six  inches  from  the  pylorus  it  forms  a 
pouch,  the  diverticulum  duodeni,  in  which  the  pancreatic  and  hepatic  ducts  open. 
On  a  small  papilla  opposite  this  is  the  termination  of  the  accessory  pancreatic  duct. 
At  the  ileo-caecal  opening  the  mucous  membrane  projects  slightly  into  the  cavity 
of  the  caecum,  forming  the  ileo-csecal  valve.  The  free  surface  is  thickly  beset  with 
villi,  small  projections  of  the  mucous  membrane  which  can  be  seen  well  by  placing 
a  piece  of  the  membrane  in  water.  They  are  relatively  short  and  thick  and  have  a 
distinct  neck  in  the  horse.  Each  contains  a  central  lymph-vessel  (lacteal),  and 
around  this  a  plexus  of  capillaries,  lymphoid  tissue,  and  unstriped  muscle-fibers. 
They  are  important  agents  in  absorption  from  the  contents  of  the  intestine.  The 
epithelium  is  columnar,  with  many  goblet  cells.  Underneath  the  basement  mem- 
brane is  a  layer  of  unstriped  muscle-fibers,  the  muscularis  mucosae. 
The  glands  of  the  small  intestine  are  of  three  kinds: 

1.  The  intestinal  glands  (Glandulae  intestinales  Lieberkuehni)  are  found 
throughout.    They  are  simple  tubular  glands  which  open  between  the  villi. 
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2.  The  duodenal  glands  (Glandulfe  duodenales  Bruimeri)  are  found  in  the 
first  twenty  feet  (ca.  6  meters)  of  the  bowel.  They  are  racemose  glands,  and  are 
situated  in  the  submucosa,  so  that  their  ducts  perforate  the  muscularis  mucosse  and 
the  mucous  membrane. 

3.  The  lymph  follicleB  (Noduli  lymphatici)  are  found  either  scattered  or  in 
groups.  In  the  former  case  they  are  termed  solitary  glands  (Noduli  lymphatici 
solitarii),  in  the  latter  Peyer's  patches  (Noduli  lymphatici  aggregati).  The 
solitary  glauds  are  about  the  size  of  a  millet-seed  or  a  small  sago  grain.  Peyer's 
patches  are  situated  chiefly  along  the  surface  opposite  to  the  mesenteric  attachment 
and  begin  about  three  or  four  feet  from  the  pylorus.  They  number  one  to  two 
hundred,  and  are  usually  one  to  two  inches  (2  to  5  cm.)  long  and  a  quarter  of  an 
inch  to  one-half  inch  (ca.  2  to  14  mm.)  wide.  Larger  ones  occur  in  the  terminal 
part,  where  one  patch  may  have  a  length  of  seven  to  fifteen  inches  (ca.  17  to  38 
cm.)  and  a  width  of  half  an  inch  to  one  inch  (ca.  5  to  25  mm.)  in  young  horses 
(Ellenberger).     They  undergo  atrophy  in  old  subjects. 


FiQ.  265.— Peteb 


Vessels  and  Herres. — The  arteries  of  the  small  intestine  come  from  the 
Cffiliac  and  anterior  mesenteric  arteries.  The  veins  go  to  the  portal  vein.  The 
lymph-vessels  are  numerous  and  go  to  the  mesenteric  l>-mph  glands.  The  nerves 
are  derived  from  the  vagus  and  sympathetic  through  the  solar  plexua. 


THE  LAKGE  INTESTINE 
The  large  intestine  (Intestinum  crassum)  extends  from  the  termination  of  the 
ileum  to  the  anus.  It  is  about  twenty-five  feet  (ca.  7.5  to  8  m.)  in  length.  It 
differs  from  the  small  intestine  in  its  greater  size,  in  being  sacculated,  for  the  most 
part,  possessing  longitudinal  bands,  and  having  a  more  fixed  position.  It  is  divided 
iatoc£Cum,  great  colon,  small  colon,  and  rectum. 

ThbCabcum 
The  cecum  (Intestinum  cfficum)  is  a  great  cul-de-sac  intercalated  between  the 
small  intestine  and  the  colon.    It  has  a  remarkable  size,  shape,  and  position  in  the 
horse.    Its  length  is  three  to  four  feet  (ca,  1  to  1.25  m.),  and  its  capacity  about 
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seven  to  eight  gallons  (ca.  25  to  30  liters).  It  is  conical  in  form,  and  is  curved 
somewhat  like  a  reversed  comma.  It  is  situated  almost  entirely  to  the  right  of 
the  median  plane,  extending  from  the  right  iliac  and  sublumbar  regions  to  the  ab- 
dominal floor  behind  the  xiphoid  cartilage.  Both  extremities  are  blind,  and  the 
two  orifices  are  placed  close  together  on  the  concave  curvature.  It  presents  for 
description  a  base,  a  body,  and  an  apex. 

The  base  (Saccus  csecus)  extends  from  about  the  thirteenth  intercostal  space 
backward  almost  to  the  pelvic  inlet.  Its  greater  curvature  is  dorsal,  its  lesser 
ventral;  connected  with  the  latter  are  the  termination  of  the  ileum  and  the  origin 
of  the  colon.  The  body  (Corpus  caeci)  extends  downward  and  forward  from  the 
base  and  rests  largely  on  the  ventral  wall  of  the  abdomen.  Its  lesser  curvature  is 
about  parallel  with  the  costal  arch  and  about  five  to  six  inches  (10  to  15  cm.)  below 
it.  The  apex  (Apex  caeci)  lies  usually  on  the  abdominal  floor  about  a  hand's 
length  behind  the  xiphoid  cartilage. 

The  base  is  attached  dorsally  by  connective  tissue  and  peritoneum  on  the 
ventral  surface  of  the  pancreas  and  right  kidney,  the  psoas  muscles,  and  the  iliac 
fascia;  internally,  it  is  attached  to  the  terminal  part  of  the  great  colon,  and  ven- 
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Fio.  266. — Diagram  op  Cjccuii  and  Labge  Colon  op  Horse. 


trally  to  the  origin  of  the  great  colon.  The  body  is  attached  dorsally  to  the  first 
part  of  the  colon  by  the  caeco-colic  fold.  The  apex  is  free,  and  consequently  may 
vary  in  position. 

The  csecum  has  four  longitudinal  bands  (Taeniae),  situated  on  the  dorsal, 
ventral,  right,  and  left  surfaces;  these  cause  four  rows  of  sacculations  (Haustra). 
The  ventral  band  is  entirely  exposed  or  free  (Taenia  libera);  the  dorsal  band  is 
free  on  the  apex.  The  csecal  arteries  are  placed  on  the  other  two.  The  right  or 
parietal  surface  of  the  csecum  is  related  chiefly  to  the  right  abdominal  wall,  the 
diaphragm,  duodenum,  and  liver.  The  left  or  visceral  surface  lies  against  the  left 
divisions  of  the  colon,  the  root  of  the  great  mesenter>%  and  the  small  intestine. 

The  ileo-c^ecal  orifice  (Ostium  ileocaerale)  is  situated  in  the  lesser  curvature 
of  the  base,  about  four  or  five  inches  (ca.  10  to  12  cm.)  to  the  right  of  the  median 
plane  and  about  opposite  the  lower  end  of  the  last  rib.  The  end  of  the  ileum  is 
partially  telescoped  into  the  cierum,  so  that  the  orifice  is  surrounded  by  a  fold  of 
mucous  membrane,  forming  the  ileo-csecal  valve  (Valvula  ileocaecahs).  The 
peritoneum  and  longitudinal  muscle-fibers  do  not  take  part  in  its  formation. 

The  c«co-colic  orifice  (Ostium  caecocoUcum)  is  placed  above  and  external  to 
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the  preceding  one;  the  interval  between  them  is  only  about  two  inches  (ca.  5  cm.), 
and  they  are  separated  by  a  distinct  ridge  which  projects  into  the  interior  of  the 
Cfficum.  The  orifice  is  slit-Hke  and  is  small  in  relation  to  the  size  of  the  cscum 
and  colon.     It  has  a  valvular  fold  (Valvula  csecocolica)  at  its  lower  margin  and  a 
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muscular  ring  (Sphincter  cEcci).  Large  crescentic  or  semilunar  folds  (Plicfe  cseci) 
project  into  the  cavity  of  the  bowel,  and  between  these  are  large  pouches  (Ccllnl® 
Cffici). 

Vessels  and  Nerves.— The  cjecal  arteries  come  from  the  great  mesenteric 
artery.     The   veins  go  to   the  portal   vein. 
The    nerves    are   derived    from    the    great 
mesenteric  plexus  of  the  sympathetic. 


Thh  Great  Colctj  ' 

The  great  colon  (Colon  crassum)  begins 

at  the  cffico-colic  orifice,  and  terminates  by 

joining  the  small  colon   behind  the  saccus 

cscus  of  the  stomach.     It  is  ten  to  twelve 

feet  (ca.  3  to  3.7  m.)  long,  and  its  average  ''"'■  les  — luEcw^fAL  obif.ce  of  home. 
diameter  (exclusive  of  its  narrowest  part)  is  a.Mucousmembnineof  ™ciun;*.iieuoi; 

about   eight    to    ten   inches    (ca.   20  to  25     'A[J^T*«rhu™nii  1         "  ™ 
cm.).      Its  capacity  is    more   than  double 

that  of  the  csecum.  When  removed  from  the  abdomen,  it  consists  of  two  parallel 
portions,  which  are  connected  by  peritoneiim  and  partially  by  areolar  tissue  also. 
In  situ,  it  is  folded  so  that  it  consists  of  four  parts,  which  are  designated  according 
to  their  position  or  numerically.     The  three  bent  connecting  parts  are  termed 


366  DIGESTIVE   SYSTEM    OF   THE    HORBE 

the  fiexuree.  The  first,  right  ventral  part  (Colon  ventrale  dextrum),  beginB  at 
the  CEBCO-colic  orifice  about  opposite  the  middle  of  the  last  rib,  passes  downward 
and  forward  along  the  right  costal  arch,  and  reaches  the  floor  of  the  abdomen. 
Over  the  xiphoid  cartilage  it  bends  sharply  to  the  left  and  backward,  forming  the 
sternal  flexure  (Flexura  diaphragmatica  ventralis).  The  second,  left  ventral 
part  (Colon  ventrale  sinistrum),  passes  backward  on  the  left  part  of  the  abdomi- 
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nal  floor,  and,  on  reaching  the  pelvic  inlet,  bends  sharply  dorsally  and  forward, 
forming  the  pelvic  flexure  (Flexura  pelvina).  This  is  continued  by  the  third,  left 
dorsal  part  (Colon  dorsale  sinistrum),  which  passes  fon\'ard  above  the  left  ventral 
portion.  On  reaching  the  stomach,  diaphragm,  and  left  lobe  of  the  liver,  it  turns 
to  the  right,  forming  the  diaphragmatic  or  gastro-hepatic  flexure  (Flexura  dia- 
phragmatica dorsalis).  The  fourth  or  right  dorsal  part  (Colon  dorsale  dextnim) 
passes  backward  above  the  first  portion,  and  on  reaching  the  inner  or  left  surface 
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of  the  base  of  the  oecutn  it  turns  upward  and  to  the  left  behind  the  left  sac  of 
the  stomach;  here  it  becomes  constricted,  and  joins  the  small  colon  below  the  I^t 
kidney. 

The  caliber  of  the  great  colon  varies  greatly  at  different  points.  At  its  origin 
it  is  only  about  two  to  three  inches  {ca.  5  to  7.5  cm.)  in  diameter.  This  soon 
increases  to  about  eight  to  ten  inches  (ca.  20  to  25  cm.)  for  the  ventral  portions. 
Beyond  the  pelvic  flejcure  the  diameter  is  reduced  to  about  three  or  four  inches 
(ca.  8  to  9  cm.).  Near  the  diaphragmatic  flexure  the  caliber  rapidly  increases, 
and  reaches  its  maximum  in  the  last  division,  where  it  may  be  about  twenty  inches 
(30  cm.)  in  its  widest  part.  This  is  succeeded  by  a  somewhat  funnel-shaped 
terminal  contraction. 


Fio.  270.— Tohm»*™t  or  Vnciiu  or  Home.  Riobt  Side,  DEr.FE>  ViBW. 

I Jt.. Flrat thoncic ventbra:  I.L.,bnt  lumtnr vertebia;  e.K., secoDil Mcral  ipinc:  5.«iipubi:  ^.hunwnia; 
S,  tUum;  O.,  femur:  Sch.,  pubis;  Si.,  iechium:  St.,  slcrnum:  L..  right  lobe  uf  liver:  r.iV..  right  kidneyi  C, 
body,  C,  b»e.C.,Bpa][oli»cum;  r.v.C,  right  ventnl  colon:  T.Q..sUnuJ  flexura  of  colon;  d.Q..  disphncnutiff 
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tracbea;    a.  diaphragm  (median  section);    p.  right  lateral  ligament  of  liver;    4,  duodenum;    r,  dolled  line  indi- 

of  [mlum;    u,  aphincier  aoi;    t,  vtaicula  eeminalia;  u>.  prostate:  1.  bulbo-umhral  (Cowper'i)  gland:   v.  urethra: 
J.  abdomina]  wall;   i',  xiphoid  cartilage.     (Afler  Ellenberger.  in  I.ei9ering'a  Allai.  reduced.) 

The  first  part  of  the  great  colon  is  attached  to  the  lesser  curvature  of  the  cscum 
by  two  layers  of  peritoneum  which  form  the  cteco-colic  fold.  The  ventral  parts  of 
the  colon  are  similarly  connected  to  the  dorsal  parts  of  the  same  side  by  the  meso- 
colon. The  right  portions  are  united  also  by  areolar  tissue  and  muscular  fibers, 
the  surface  of  contact  being  at>out  four  or  five  inches  (ca.  10  to  12  cm.)  wide;  the 
left  portions  are  attached  to  each  other  by  a  peritoneal  fold  wide  enough  to  allow 
them  to  be  drawn  apart  five  or  six  inches  (ca.  12  to  15  cm.)  near  the  pelvic  fiexure. 
The  terminal  part  of  the  colon  is  attached  by  peritoneum  and  areolar  tissue  to 
the  ventral  surface  of  the  pancreas  dorsally  and  to  the  base  of  the  ctecum  exter- 
nally. It  is  connected  indirectly  with  the  diaphragm  and  liver  by  means  of  a  fold 
derived  from  the  right  lateral  ligament  of  the  liver. 
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other  bands  appear,  so  that  the  flexure  has  three  bands;  two  of  these  are  dorsal 
and  free,  the  third  is  ventral  and  concealed.  The  last  part  has  three  bands,  of 
which  the  inner  and  outer  ones  are  free,  the  ventral  one  covered. 

The  Small  Colon 
The  small  colon  (Colon  tenue)  begins  at  the  termination  of  the  great  colon, 
behind  the  saccus  ciecus  of  the  stomach  and  below  the  left  kidney,  and  is  continued 
by  the  rectum  at  the  pelvic  inlet.     Its  length  is  about  ten  to  twelve  feet  (ca.  3.5  m.), 
and  its  diameter  about  three  to  four  Inches  (ca.  7.5  to  10  cm.). 
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Its  coils  lie  in  the  space  between  the  stomach  and  the  pelvic  inlet,  dorsal  to 
the  left  1  portions  of  the  great  colon.  They  are  mingled  with  those  of  the 
small  intestine,  from  which  they  are  easily  distinguished  by  the  tfenite  and 
sacculation. 

It  is  attached  to  the  sublumbar  region  by  the  colic  mesenteiy,  and  to  the 
termination  of  the  duodenum  by  a  short  peritoneal  fold  (Lig.  duodeno-colicum). 
The  great  omentum  is  also  attached  to  the  origin  of  the  bowel.  The  colic  mesen- 
tery is  narrow  at  its  origin,  but  soon  reaches  a  width  of  about  three  feet  (ca. 
24 
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80  to  90  cm.).  Its  parietal  border  is  attached  along  a  line  extending  from  the 
ventral  surface  of  the  left  kidney  to  the  sacral  promontory;  it  is  continuous  in 
front  with  the  root  of  the  great  mesentery,  and  behind  with  the  mesorectum. 

There  are  two  tseniae  and  two  rows  of  sacculations.  Of  the  tsenise,  one  is  free, 
the  other  concealed  by  the  mesentery.  When  the  bowel  is  hardened  in  situ  its 
lumen  between  the  pouches  is  reduced  to  a  narrow  slit. 

The  Rectum 

The  rectum  (Intestinum  rectum)  is  the  terminal  part  of  the  bowel;  it  extends 
from  the  pelvic  inlet  to  the  anus.^  Its  length  is  about  one  foot  (ca.  30  cm.).  Its 
direction  may  be  straight  or  oblique.  The  first  or  peritoneal  part  of  the  rectum  is 
like  the  small  colon,  and  is  attached  by  a  continuation  of  the  colic  mesentery  termed 
the  mesorectum.  The  second  or  retroperitoneal  part  forms  a  flask-shaped  dilata- 
tion termed  the  ampulla  recti ;  it  is  attached  to  the  surrounding  structures  by  con- 
nective tissue  and  muscular  bands. 

The  first  part  of  the  rectum  is  related  to  the  small  colon  and  the  pelvic  flexure 
of  the  great  colon.  It  is  frequently  deflected  to  the  left  by  the  latter.  The  second 
part  of  the  rectum  is  related  dorsally  and  laterally  to  the  pelvic  wall.  Ventrally 
the  relations  differ  in  the  two  sexes.  In  the  male  they  are  the  bladder,  the  ter- 
minal parts  of  the  vasa  deferentia,  the  vesiculae  seminales,  the  prostate,  the  bulbo- 
urethral (Cowper's)  glands,  and  the  urethra.  In  the  female  they  are  the  uterus, 
vagina,  and  vulva. ^ 

Structure  of  the  Large  Intestine. — The  serous  coat  covers  the  different  parts 
in  varying  degrees.  It  does  not  cover  (a)  the  opposed  surfaces  of  the  csecum 
and  colon  which  are  between  the  layers  of  the  caeco-colic  fold  and  mesocolon; 
(6)  the  areas  of  attachment  of  the  ciBcum  and  colon  to  the  pancreas,  right  kidney, 
and  sublumbar  region;  (c)  the  second  part  of  the  rectum. 

The  muscular  coat  consists  of  longitudinal  and  circular  fibers.  The  bulk  of 
the  former  is  in  the  bands  already  described.  Some  of  the  circular  fibers  pass 
from  one  part  of  the  colon  to  another,  where  they  are  attached  to  each  other, 
forming  the  fibrse  transversse  coli.  The  muscular  coat  of  the  second  part  of  the 
rectum  presents  special  features.  The  longitudinal  layer  of  fibers  is  very  thick 
and  consists  of  large  bundles,  loosely  united.  A  large  band,  the  recto-coccygeuSt 
is  detached  from  it  on  either  side,  and  passes  upward  and  backward  to  be  inserted 
into  the  fourth  and  fifth  coccygeal  vertebrae. 

The  submucous  tissue  is  abundant  in  the  wall  of  the  rectum,  so  that  the  mucous 
membrane  is  loosely  attached  to  the  muscular  coat,  and  forms  numerous  folds 
when  the  bowel  is  empty. 

The  mucous  membrane  of  the  large  intestine  is  thicker  and  darker  in  color 
than  that  of  the  small  intestine.  It  forms  large  crescentic  or  semilunar  folds  cor- 
responding to  the  external  constrictions.  It  has  no  villi,  Brunner's  glands,  or 
Peyer's  patches.  The  intestinal  glands  (of  Lieberkiihn)  are  large  and  numerous. 
Solitary  glands  are  also  numerous,  especially  at  the  apex  of  the  csecum  and  in  the 
left  dorsal  part  of  the  colon. 

Blood-supply. — Greater  and  lesser  mesenteric  and  internal  pudic  arteries. 
The  veins  go  to  the  portal  vein. 

Nerve-supply. — Mesenteric  plexus  of  the  sympathetic  nerves. 

*  There  is  no  natural  line  of  demarcation  between  the  small  colon  and  rectum:  the  plane 
of  the  pelvic  inlet  is  selected  for  convenience  of  description. 

*  The  anterior  part  of  the  rectum  is  very  variable  in  position  and  relations.  It  is  not  often 
median,  but  may  be  deflected  either  to  right  or  left.  Most  often  it  is  pusheil  to  the  left  by  the 
pelvic  flexure  of  the  colon.  In  other  cases — especially  when  empty — it  may  lie  against  the  right 
wall,  and  the  space  to  the  left  is  occupied  by  the  small  colon.  The  amount  coveretl  by  peritoneum 
dorsally  and  laterally  is  very  variable,  and  appears  to  be  in  inverse  proportion  to  the  fullness  of 
the  bowel. 
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The  anus  is  the  terminal  orifice  of  the  alimentary  canal.  It  is  situated  below 
the  root  of  the  tail,  where  it  forms  a  round  projection,  with  a  central  depression 
when  contracted.  It  is  covered  externally  by  an  integument  which  is  thin,  hairless, 
and  provided  with  numerous  sebaceous  and  sweat  glands.  The  mucous  lining  is 
pale,  glandless,  and  covered  with  a  thick,  squamous,  stratified  epithelium. 

There  are  three  muscles  of  the  anus. 

1.  The  sphincter  ani  intemus  is  merely  a  terminal  thickening  of  the  circular 
coat  of  the  bowel. 

2.  The  sphincter  ani  extemus  is  a  broad  band  of  striped  muscle-fibers  outside 
the  internal  sphincter.  Some  fibers  are  attached  to  the  coccygeal  fascia  above, 
others  to  the  perineal  fascia  below.     Its  action  is  to  close  the  anus. 

3.  The  retractor  ani  (M.  levator  ani)  is  a  flat  muscle  which  hes  between  the 
rectum  and  the  sacro-sciatic  ligament.  It  arises  from  the  superior  ischiatic  spine 
and  the  sacro-sciatic  ligament,  and  ends  under  the  external  sphincter.  Its  action 
is  to  reduce  the  partial  prolapse  which  the  anus  undergoes  during  defecation. 

The  suspensory  ligament  of  the  anus  is  a  band  of  unstriped  muscle  which  arises 
from  the  first  coccygeal  vertebra,  passes  downward  over  the  retractor,  and  unites 
with  its  fellow  below  the  anus.  In  the  male  it  is  largely  continued  by  the  retractor 
penis  muscle;  in  the  female  it  blends  with  the  constrictor  vulvse.  It  may  act  as 
an  accessory  sphincter  of  the  anus. 

Blood-supply. — Internal  pudic  artery. 

Nerve-supply. — Haemorrhoidal  and  perineal  nerves  (for  the  sphincter  ani  exter- 
nus  and  retractor  ani). 

THE  PANCREAS 

The  pancreas  is  situated  transversely  on  the  dorsal  wall  of  the  abdomen,  the 
greater  part  being  to  the  right  of  the  median  plane.  Its  central  part  lies  under  the 
sixteenth  and  seventeenth  thoracic  vertebrae. 

When  fresh  it  has  a  reddish  cream  color,  but  if  left  in  the  unpreserved  cadaver 
it  rapidly  decomposes  and  becomes  dark.  It  resembles  the  salivary  glands  in 
appearance,  but  is  softer,  and  its  lobules  are  more  loosely  united.  Its  average 
weight  is  about  twelve  ounces  (ca.  350  g.). 

When  hardened  in  sUu  its  shape  is  very  irregular.  It  is  triangular  in  outUne,. 
and  presents  for  description  two  surfaces,  three  borders,  and  three  angles.* 

The  dorsal  surface  faces  upward  and  forward.  It  is  partially  covered  by 
peritoneum.  It  is  related  chiefly  to  the  ventral  surface  of  the  right  kidney  and 
adrenal,  the  posterior  vena  cava,  the  portal  vein,  the  coeliac  artery  and  its 
divisions,  the  gastro-phrenic  ligament  and  the  saccus  csecus  of  the  stomach, 
the  right  and  caudate  lobes  of  the  liver,  and  the  gastro-pancreatic  fold.  There 
are  grooves  for  the  divisions  of  the  coehac  artery,  and  a  large  one  for  the  splenic 
vein. 

The  ventral  surface  looks  downward  and  backward;  it  is  in  general  concave. 
It  presents  two  impressions,  separated  by  an  oblique  ridge.  The  smaller  of 
these  (Impressio  csecalis)  lies  to  the  right,  and  is  caused  by  the  pressure  of  the 
base  of  the  caecum;  the  larger  one  (Impressio  colica)  indicates  the  area  of  con- 
tact with  the  terminal  part  of  the  great  colon  and  its  junction  with  the  small  colon. 
It  has  usually  no  peritoneal  covering  except  over  a  small  area  at  the  anterior  angle. 

The  right  border  is  nearly  straight;  it  is  related  to  the  second  part  of  the  duo- 
denum and  the  caudate  lobe  of  the  liver. 

The  left  border  is  slightly  concave,  and  is  related  to  the  first  part  of  the  duode- 
num, the  left  sac  of  the  stomach,  and  the  splenic  vessels. 

*  A  descriptive  method  based  od  that  in  use  in  human  anatomy  cannot  be  applied  with 
deamess  to  the  organ  in  the  horse. 
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duct  is  nearly  half  an  inch  (ca.  1  cm.)  wide,  and  is  very  thin-walled.  It  is  situated 
in  the  substance  of  the  gland  near  its  dorsal  surface;  none  of  it  is  free.  The  acces- 
sory pancreatic  duct  (Ductus  pancreaticus  accessorius  [Santorini] )  arises  either 
from  the  chief  duct  or  its  left  radicle,  and  ends  on  a  papilla  in  the  duodenum  oppo- 
site the  chief  duct. 

Structure. — ^The  pancreas  belongs  to  the  class  of  tubulo-alveolar  glands,  the 
alveoli  being  long,  like  those  of  the  duodenal  glands;  in  other  respects  it  resembles 
the  serous  salivary  glands  very  closely.  It  has  no  proper  capsule  and  the  lobules 
are  rather  loosely  imited. 

Vessels  and  Nerves. — The  arteries  of  the  pancreas  come  from  the  branches  of 
the  coeliac  and  anterior  mesenteric  arteries.  The  nerves  are  derived  from  the 
coBhac  and  mesenteric  plexuses  of  the  sympathetic. 


THE  LIVER 

The  liver  (Hepar)  is  the  largest  gland  in  the  body.  It  is  situated  obliquely 
on  the  abdominal  surface  of  the  diaphragm.  Its  highest  point  is  at  the  level  of 
the  right  kidney,  its  lowest  on  the  left  side,  usually  about  three  or  four  inches 
(ca.  8  to  10  cm.)  from  the  abdominal  floor,  opposite  the  lower  end  of  the  seventh 
or  eighth  rib.     The  greater  part  of  it  lies  to  the  right  of  the  median  plane. 

It  is  red-brown  in  color  and  is  rather  friable.  Its  average  weight  is  about  ten 
to  twelve  pounds  (ca.  5  kg.).  When  in  the  body,  or  if  hardened  in  siiUy  it  is 
strongly  curved  and  accurately  adapted  to  the  abdominal  surface  of  the  diaphragm. 
When  removed  in  the  soft  state,  it  flattens  out  into  a  cake-like  form  quite  different 
from  its  natural  configuration.  It  presents  for  description  two  surfaces  and  a 
circumference,  which  may  be  divided  into  four  borders. 

The  parietal  surface  (Facies  diaphragmatica)  is  strongly  convex,  and  lies 
against  the  diaphragm.  It  faces  chiefly  upward  and  forward.  It  presents,  just 
to  the  right  of  the  median  plane,  a  sagittal  groove  for  the  posterior  vena  cava  (Fossa 
venae  cavse).  The  vein  is  partially  embedded  in  the  substance  of  the  gland,  and 
receives  the  hepatic  veins. 

The  visceral  surface  (Facies  visceralis)  faces  in  general  downward  and  back- 
ward; it  is  concave  and  irregular,  being  moulded  on  the  organs  which  lie  against  it. 
It  presents,  a  little  to  the  right  of  the  median  plane,  the  portal  fissure  (Porta 
hepatis).  Through  this  the  portal  vein,  hepatic  artery,  and  hepatic  plexus  of 
nerves  enter,  and  the  hepatic  duct  and  lymph  vessels  leave  the  liver.  The  portal 
or  hepatic  lymph  glands  are  also  found  here.  The  pancreas  is  attached  at  and  to 
the  right  of  the  fissure,  and  the  gastro-hepatic  omentum  to  the  left  of  it.  Above 
the  fissure  is  a  ridge  which  represents  the  caudate  lobe  (Lobus  caudatus  Spigelii), 
and  is  continued  to  the  right  by  the  pointed  caudate  process  (Processus  caudatus). 
Further  to  the  left  there  is  a  large  depression  (Impressio  gastrica)  for  the  stomach. 
To  the  right  of  this  may  be  seen  a  groove  passing  to  the  right  and  dorsally;  this  is 
the  duodenal  impression  (Impressio  duodenalis).  Ventral  to  these  is  a  large  de- 
pression for  the  great  colon  (Impressio  colica).  Dorsal  to  this  is  a  smaller  depres- 
sion for  the  blind  end  of  the  base  of  the  csecum.'  Coils  of  the  small  intestine  may 
also  lie  on  this  surface,  and  the  apex  of  the  spleen  may  reach  to  it  when  the  stomach 
is  empty. 

The  dorsal  border  (Margo  obtusus)  is  thick  for  the  most  part.  It  presents 
from  right  to  left:  (1)  a  depression  for  the  right  kidney  (Impressio  renalis);  (2)  a 
notch,  which  is  the  dorsal  end  of  the  fossa  venae  cavse;  (3)  a  deep  notch  (Impressio 

*  These  impressions  are  not  evident  on  the  soft  organ.  In  hardened  material  they  are 
cleariy  mappe<l  out,  although  of  course  variable  in  size,  in  conformity  with  the  degree  of  fullness 
of  the  various  hollow  viscera.  The  capcal  impression  may  not  be  evident  if,  as  often  happens  in 
old  horses,  the  right  lobe  of  the  liver  is  much  atrophied. 
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oesoph^ea)  which  is  mainly  occupied  by  the  thick  tnai^n  of  the  cesopbageal  open- 
ing of  the  diaphragm. 

The  ventral  border  is  thin,  and  is  marked  by  two  deep  interlobar  fissures  op 
incisures  (Incisurse  interlobares),  which  partially  divide  the  organ  int^i  three  prin- 
cipal lobes — right,  middle,  and  left.  The  right  lobe  is  the  largest,  except  in  old 
subjects,  in  which  it  is  frequently  much  atrophied.  The  middle  lobe  is  the  smallest. 
It  is  marked  by  several  small  fissures,  and  by  the  umbilical  fissure  (Incisura  um- 
bilicalis);  the  latter  contains  the  umbilical  vein  in  the  fcEtus,  which  is  transformed 
into  the  round  ligament  after  birth. 

The  right  border  is  thin  and  long.  It  is  nearly  vertical,  and  extends  backward 
to  about  the  middle  of  the  sixteenth  rib. 

The  left  border  is  thin  and  short.     It  extends  backward  to  a  point  opposite 
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the  lower  part  of  the  ninth  or  tenth  rib.     The  ventral  and  lateral  borders  together 

constitute  the  margo  acutus. 

The  liver  is  held  in  position  largely  by  the  pressure  of  the  other  viscera  and 

by  its  close  application  to  the  diaphragm.     It  has  six  ligaments. 

1.  The  coronary  ligament    (Lig.    coronarium  hepatis)  attaches  it  closely  to 

the  diaphragm.     It  consists  of  two  lamina.     The  right  one  is  attached  to  the 

riaht.  of  the  fossa  venie  cavfe;  the  left  one  begins  to  the  left  of  the  vena  cava  and 
ard  and  outward,  becoming  continuous  with  the  left  lateral  ligament  at 
Tgin  of  the  cesopbageal  notch;  it  detaches  a  middle  fold  which  extends 
;h  and  is  continuous  with  the  small  omentum.  The  two  laminie  unite 
irena  cava  to  form  the  next  ligament. 

;  falciform  ligament  (Lig.  falciforme  hepatis)  is  a  erescentic  fold  which 
le  middle  lobe  to  the  sternal  part  of  the  diaphragm  and  to  the  abdominal 
variable  distance.     In  its  concave  free  edge  is  found 
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3.  The  round  ligament  (Lig.  teres  hepatis),  a  fibrous  cord  which  extends 
from  the  umbilical  fissure  to  the  umbilicus;  it  is  the  vestige  of  the  umbilical 
vein,  which  in  the  fcetus  carries  the  blood  from  the  placenta  to  the  liver. 

4.  The  right  lateral  ligament  (Lig.  triangulare  dextrum)  is  a  wide  fold  which 
attaches  the  dorsal  border  of  the  right  lobe  to  the  costal  part  of  the  diaphragm. 

Renai  impression  Caudate  process 


5.  The  left  lateral  ligament  (Lig.  triangulare  sinistrum)  attaches  the  dorsal 
edge  of  the  left  lobe  to  the  tendinous  center  of  the  diaphragm. 

6.  The  hepato-renal  or  caudate  ligament  (Lig.  hepatorenale)  attaches  the 
caudate  process  to  the  right  kidney  and  the  ba.fe  of  the  ciecum.  The  gastro-hepatic 
omentum  and  the  mesoduodenum  have  been  described. 

As  stated  alKtve,  the  liver  is  divided  by  fissures  into  three  principal  lobes — 
right,  middle,  and  left.      The  right  lobe  is  the  latest  in  the  young  subject  and  is 


376  DIGESTIVE   SYSTEM   OF   THE    HORSE 


insularly  quadrilateral  in  form.  On  its  dorsal  part  is  the  caudate  lobe,  which 
ends  in  a  pointed  process  directetl  outward,  and  assists  in  forming  the  cavity  for 
the  right  kidney.  The  middle  lobe  is  normally  much  the  smallest.  The  left  lobe 
is  ov^  in  outline  and  thickest  centrally.  In  old  or  middle-agetl  subjects  it  often 
exceeds  the  right  one  in  size.  In  some  cases  the  atrophy  of  the  right  lobe  is  so 
extreme  that  the  middle  lobe  may  exceed  it  in  size.' 

The  hepatic  duct  (Ductus  hepaticus)  is  formed  at  the  ventral  part  of  the  portal 
fissure  by  the  union  of  right  and  left  chief  lobar  ducts.  It  is  two  or  three  inches 
(ca.  5  to  8  cm.)  long  and  about  half  an  inch  (ca.  1  to  1,5  cm.)  wide.  It  passes  be- 
tween the  two  layers  of  the  lesser  omentum,  and  pierces  the  wall  of  the  duodenum 
about  five  or  six  inches  (ca.  12  to  15  cm.)  from  the  pylorus,  alongside  of  the  pan- 

Renai  imprettUm 
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creatic  duct.  The  ducts  pass  obliquely  through  the  wall  of  the  duodenum  for  about 
half  an  inch  (ca,  1  cm.)  before  opening  into  the  diverticulum  duodeni.  The 
arrangement  forms  an  effective  valve,  which  prevents  regurgitation  from  the 
intestine.     There  is  no  gall-bladder. 

Structure.— The  liver  is  covered  by  an  outer  serous,  and  an  inner  fibrous  coat. 
The  serous  coat  covers  the  gland  except  at  the  attachment  of  the  pancreas  and  at 
the  portal  fossa;  it  is  reflected  from  it  to  form  the  ligaments  and  the  lesser  omentum. 
The  fibrous  capsule  is  in  general  thin;  it  sends  laminae  into  the  ligaments,  and  also 

'  Flower  and  Rugc  dcsciibe  the  mammaliaQ  liver  aa  beinjc  primarily  <livided  hy  the  umbilical 
fisfliire  into  two  ports,  the  right  and  left  lolica.  Spconilary  fissures  on  either  ride  may  subdivide 
each  of  these  primnry  lobes.  On  this  basis  we  may  reeonnize  in  (he  livpr  of  the  horse  nght  ialersl, 
right  central,  left  central,  ami  left  lalerni  lobes.  In  the  yotmg  foal  these  four  lobes  are  distinctly 
recoKnizable,  The  two  central  lobes  would  correspond  to  ihe  middle  lolw  of  the  foregoing  de- 
scription, and  the  right  central  lobe  would  be  the  equivalent  of  the  quadrate  lobe  of  man. 
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delicate  strands  into  the  gland  substance.  At  the  portal  fissure  it  is  abundant  and 
surrounds  the  vessels  and  ducts,  which  it  accompanies  in  the  portal  canals  of  the 
gland  substance. 

The  gland  substance  is  composed  of  the  parenchyma  and  the  interstitial 
tissue.  The  parenchyma  is  made  up  of  lobules,  1  to  2  nmi.  in  diameter,  which  are 
held  together  by  a  small  amount  of  interlobular  connective  tissue.  On  account  of 
the  very  small  amount  of  the  latter,  the  lobulation  of  the  horse's  liver  is  not  usually 
at  all  distinct  to  the  naked  eye;  for  the  same  reason  the  organ  is  also  quite 
friable.* 

Vessels  and  Nerves. — The  portal  vein  enters  at  the  portal  fissure.  It  conveys 
blood  from  the  digestive  tract  and  the  spleen,  which  contains  various  products  of 
digestion  and  numerous  white  blood-cells.  The  hepatic  artery  also  enters  at  the 
portal  fissure;  it  may  be  termed  the  nutrient  vessel.  All  the  blood  is  returned  from 
the  liver  to  the  posterior  vena  cava  by  the  hepatic  veins.  The  portal  vein  and  the 
hepatic  artery  both  divide  into  interlobular  branches,  which  run  together  in  the 
portal  canals  of  the  interlobular  tissue.  The  branches  of  the  portal  vein  (Venae 
interlobulares)  give  off  intralobular  branches  which  form  plexuses  of  capillaries  in 
the  lobules  and  give  rise  to  a  central  vein  (Vena  centralis).  The  branches  of  the 
hepatic  artery  (Rami  arteriosi  interlobulares)  are  of  relatively  small  size.  They 
supply  mainly  (if  not  exclusively)  the  interlobular  tissue,  the  capsule,  and  the  walls 
of  the  vessels  and  ducts.  The  hepatic  veins  ^  (Venae  hepaticse)  empty  into  the  vena 
cava  as  it  lies  in  the  fossa  of  the  gland.  Their  ultimate  radicles  are  the  central 
lobular  veins,  which  emerge  from  the  bases  of  the  lobules  and  join  the  sublobular 
veins  (Venae  sublobulares) ;  the  latter  unite  to  form  the  hepatic  veins.  The  largest 
hepatic  veins,  three  or  four  in  number,  join  the  posterior  vena  cava  just  before  it 
leaves  the  liver  to  pass  through  the  diaphragm. 

The  nerve-supply  comes  from  the  hepatic  plexuSf  composed  of  branches  from 
the  vagus  and  sympathetic  nerves. 


THE  SPLEEN 

The  spleen  (Lien)  is  the  largest  of  the  ductless  glands.'  It  is  situated  chiefly 
in  the  left  parachondrium,  in  close  relation  to  the  left  part  of  the  great  curvature 
of  the  stomach,  to  which  its  long  axis  corresponds.  Its  size  and  weight  vary  greatly 
in  different  subjects,  and  also  in  the  same  subject  under  different  conditions,  de- 
pending chiefly  on  the  great  variabihty  of  the  amount  of  blood  contained  in  it. 
The  average  weight  is  about  35  ounces  (ca.  1  kg.),  its  length  about  20  inches  (ca. 
50  cm.),  and  its  greatest  width  about  8  to  10  inches  (ca.  20  to  25  cm.).  It  is  usually 
bluish-red  or  somewhat  purple  in  color.  In  the  natural  state  it  is  soft  and  yielding, 
but  not  friable. 

The  weight  appears  to  vary  ordinarily  from  about  one  to  eight  pounds,  although  in  large 
horses  the  latter  figure  even  may  be  exceeded  without  any  apparent  evidence  of  disease.  There 
does  not  seem  to  be  any  constant  relation  to  the  body-weignt.  For  example,  the  spleen  of  a 
colt  about  ten  months  old  weighed  three  and  a  half  pounds,  while  it  often  weighs  less  than  two 

*  In  the  yoimg  foal  the  interlobular  tissue  is  more  abtmdant  and  the  lobulation  correspond- 
ingly distinct. 

'  The  hepatic  veins  may  be  recognized  on  section  from  the  fact  that  they  remain  open, 
being  connected  closely  with  the  parenchyma. 

*  The  ductless  glands  are  organs  which  elaborate  substances  which  pass  directly  into  the 
veins  or  lymphatics,  instead  of  \mng  conveyed  away  by  ducts.  This  process  is  termwl  internal 
secretion.  The  ductless  inlands  include  the  lymph  glands,  wliich  are  described  with  the  organs 
of  circulation;  the  thyroid  and  thvmus  bodies,  described  usually  ^nth  the  respiratory  organs; 
the  adrenal  or  suprarenal  iKxlies,  described  ^lith  the  urinary  organs*  the  pineal  and  pituitary 
iKxlies,  descrilKHl  with  the  brain;  and  the  spleen,  described  with  the  digestive  system  as  a  matter 
of  convenience.  The  spleen  is  not,  strictly  speaking,  a  gland  at  all:  it  is  not  epitheUal  in  origin 
or  structure,  but  is  mesenchymatous. 
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pounds  in  lion<«d  weishinf:  1000  lo  1200  pounds.     The  chief  variation  in  outline  consists  o(  increase 
of  widih.  )Mpi>ct:kUy  6t  the  dorsal  part- 
It  exteatts  obliquely  in  a  curved  direction  from  the  left  crua  of  the  diaphragm 
and  th«  sa<x'us  c»ciis  of  the  stomach  to  the  ventral  third  of  the  ninth  or  tenth  rib. 
It  prvseuts  for  de^riptioD  two  surfaces,  two  borders,  and  two  extremities. 

The  puietal  or  external  surface  (Facies  parietalis)  is  convex,  and  lies  chiefly 
agaiivst  the  diaphragm,  but  is  in  direct  contact  with  the  upper  parts  of  the  last 
two  rilis  and  to  a  small  extent  with  the  flank  at  the  liunbo-costal  angle. 

The  visceral  or  internal  surface  (Facies  visceralis)  is  in  general  concave.  It 
is  tUvidtM  into  two  unequal  portions  by  a  longitudinal  ridge;  on  this  is  a  groove, 
tht>  hllus,  in  which  the  vessels  and  nerves  are  situated.  The  area  in  front  of  the 
riilgt'  (Kaoiwgastrioa)  is  moulded  on  the  great  curvatiu-e  of  the  stomach ;  it  is  about 
two  iiicht^s  tea.  5  cm.)  wide.     The  area  behind  the  ridge  (Facies  intestinahs)  is 


or  basal  angle 
e  artery 


111  ol  the  Btnall  colon. 


»«.!  II,,',",!','' 'r!.','!'"",'''   "  '*"''"'"'  <''"fHy  to  the  small  colon,  the  smaU  intcstme, 
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I „.',l ,,     '.    ,"'  "'"  'T""  "'  *"<■  itiaphragm  and  the  psoas  major.    When 

••'''""^       'I'll,.  l,,|i     ""'"'»"  "nim'ssion  (Facies  renalis)  where  it  lies  against  the 
•""''"  III"  li,  l„,i,„,  ,    ,'"'  '^  "        '  l"""'"'"-''  touches  it  also.    The  anterior  ba.sal 


.,,,1  „„„|,  „■,;■■,■■ '".""  »'  "»'  stomach  and  the  left  kidney;  the 
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'  "'  ""'  '"■'■'  ""'  tlio  left  dorsal  portion  ol  the  colon;  when 
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the  stomach  is  full,  the  spleen  is  pushed  further  back  and  loses  contact  with 
the  liver. 

The  spleen  is  attached  by  two  peritoneal  folds,  the  suspensory  ligament  and 
the  gastro-splenic  omentum.  The  suspensory  ligament  (Lig.  suspensorium  lienis) 
attaches  the  base  to  the  left  crus  of  the  diaphragm  and  the  left  kidney;  it  contains 
a  quantity  of  elastic  tissue.  The  part  which  passes  to  the  diaphragm  is  the  hga- 
mentum  phrenico-lienale,  and  blends  with  the  gastro-phrenic  ligament;  the  part 
which  goes  to  the  kidney  is  termed  the  ligamentum  renolienale.  The  gastro- 
splenic  omentum  (Lig.  gastrolienale)  p^ses  from  the  hilus  to  the  left  part  of  the 
great  curvature  of  the  stomach.  It  is  narrow  above,  where  it  joins  the  suspensory 
ligament;  below  it  becomes  much  wider  and  is  continuous  with  the  great  omentum. 

Small  globular  or  lenticular  masses  of  splenic  tissue  may  be  foimd  in  the  gastro-splenic 
omentum.    They  are  termed  accessory  spleens  (Lienes  accessoriae). 

Structure. — The  spleen  has  an  almost  complete  serous  coat.  Subjacent  to 
this  and  intimately  united  with  it  is  a  capsule  of  fibrous  tissue  (Tunica  albuginea), 
which  contains  many  elastic  fibers  and  some  imstriped  muscular  tissue.  Numerous 
trabeculae  (Trabeculse  lienis)  are  given  off  from  the  deep  face  of  the  capsule  and 
ramify  in  the  substance  of  the  organ  to  form  a  supporting  network.  In  the  inter- 
stices of  this  framework  is  the  spleen  pulp  (Pulpa  lienis),  a  dark  red,  soft,  grumous 
material.  This  is  supported  by  a  delicate  adenoid  reticulum,  and  contains  numer- 
ous leukocytes,  the  large  splenic  cells,  red  blood-corpuscles,  and  pigment.  The 
pulp  is  richly  supplied  with  blood.  The  branches  of  the  splenic  artery  enter  at 
the  hilus  and  pass  along  the  trabeculae.  The  arteries  which  enter  the  pulp  have  a 
sheath  of  lymphoid  tissue,  which  collects  on  the  vessel  wall  at  certain  points,  form- 
ing small  lymph  nodules,  the  so-called  Malpighian  corpuscles  (Noduli  lymphatici 
lienales).  These  are  visible  to  the  naked  eye  as  white  spots,  about  as  large  as  the 
head  of  a  pin.  The  blood  passes  into  cavernous  spaces  lined  by  endothelium 
which  is  continuous  with  the  cells  of  the  reticulum  of  the  pulp.  From  these  the 
veins  arise.  The  splenic  vein  runs  in  the  hilus  in  company  with  the  artery  and 
nerves,  and  joins  the  posterior  gastric  vein  to  form  a  large  radicle  of  the  portal  vein. 

Blood-supply. — Splenic  artery. 

Nerve-supply. — Splenic  plexus. 


THE  PERITONEUM 

The  general  disposition  of  the  peritoneum  has  been  described,  and  other  facts 
in  regard  to  it  were  mentioned  in  the  description  of  the  \'iscera.  It  is  now  desirable 
to  study  it  as  a  continuous  whole.^     (Figs.  256,  257,  278,  279.) 

We  may  consider  the  peritoneum  as  consisting  of  two  sacs — a  greater  and  a 
lesser.  The  greater  sac  lines  the  greater  part  of  the  abdominal  cavity,  and  covers 
most  of  the  viscera  which  have  a  peritoneal  investment.  The  lesser  sac  is  an 
introversion  or  recess  of  the  greater  sac,  formed  during  the  development  of  the  vis- 
cera. The  two  sacs  communicate  by  a  relatively  narrow  passage,  termed  the 
epiploic  foramen  of  Winslow  (Foramen  epiploicum) .  This  opening  is  situated  on  the 
visceral  surface  of  the  liver  above  the  portal  fissure.  It  can  be  entered  by  passing 
the  finger  along  the  caudate  lobe  of  the  liver  toward  its  root.  Its  dorsal  (or  an- 
terior) wall  is  formed  by  the  caudate  lobe  and  the  posterior  vena  cava.  Its  ventral 
(or  posterior)  wall  consists  of  the  pancreas,  the  gastro-pancreatic  fold,  and  the  portal 
vein.  The  walls  are  normally  in  contact,  and  the  passage  merely  a  potential  one. 
It  is  usually  about  four  inches  (ca.  10  cm.)  in  length.     It  is  narrowest  at  the  right 

*  The  student  is  stronrfy  recommended  to  study  the  peritoneum  of  a  foal  or  other  small 
subject  when  the  opportunity  occurs,  as  in  these  the  viscera  are  easily  handled,  and  the  course 
of  the  peritoneum  can  be  followed  without  difficulty. 
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ated  in  the  left  part  of  the  great  omentum;  on  this  basis  the  gastro-splenic  omentum 
would  be  that  part  of  the  great  omentum  which  connects  the  hilus  of  the  spleen 
with  the  great  curvature  of  the  stomach.  The  great  omentum  is  relatively  small 
in  the  horse,  and  is  usually  not  visible  when  the  abdomen  is  opened.  It  is  generally 
folded  up  in  the  space  between  the  visceral  surface  of  the  stomach  and  the  intestine.* 

The  lesser  sac  furnishes  the  peritoneal  covering  for:  (1)  the  visceral  surface  of  the  stomach 
and  a  small  area  of  the  first  cur\'e  of  the  duodenum;  (2)  a  large  part  of  the  doraal  surface  of  the 
pancreas  and  portal  vein;  (3)  a  small  part  of  the  visceral  surface  of  the  liver  above  the  attachment 
of  the  lesser  omentum  and  the  portal  lossa;  (4)  the  posterior  vena  cava,  from  the  level  of  the  epi- 
ploic foramen  (of  Winslow]  to  its  passage  through  the  diaphragm  (in  so  far  as  it  is  not  embedded) ; 
(5)  the  part  of  the  parietal  surface  of  the  liver  between  the  right  and  middle  divisions  of  the  cor- 
onary ligament;  (6)  the  corresponding  part  of  the  diaphragm,  and  the  right  part  of  the  right  cms 
of  the  samej  (7)  part  of  the  anterior  surface 
of  the  terminal  part  of  the  great  colon,  and 
the  origin  of  the  small  colon;  (8)  the  left  ex- 
tremity of  the  pancreas  (inconstant);  (9)  the 
spleen. 


/.esser 
omentum. 


We  may  now  trace  the  peritoneum 
in  a  longitudinal  direction,  beginning 
in  front.  It  is  reflected  from  the  ven- 
tral abdominal  wall  and  the  diaphragm 
upon  the  liver,  forming  the  ligaments 
and  serous  coat  of  the  gland.  It  leaves 
the  visceral  surface  of  the  liver  as  lesser 
omentum,  and  the  crura  of  the  dia- 
phragm as  the  gastrophrenic  ligament, 
reaches  the  saccus  csbcus  and  lesser 
curvature  of  the  stomach  and  the  first 
curve  of  the  duodenum,  covers  these 
organs,  and  is  continued  by  the  great 
omentum. 

On  the  left  it  passes  from  the  left 
cnis  of  the  diaphragm  and  the  left 
kidney  to  form  the  suspensory  liga- 
ment of  the  spleen,  clothes  that  organ, 
and  leaves  it  to  be  continued  by  the 
great  omentum. 

On  the  right  it  passes  from  the 
right  crus  of  the  diaphragm  and  the 
dorsal  border  of  the  liver  to  the 
concave  border  of  the  duodenum, 
forming  the  gastro-pancreatic  fold 
(second  part  of  the  mesoduodenum), 
and  covering  part  of  the  dorsal  sur- 
face of  the  pancreas.  From  the  margin  of  the  pancreas,  the  right  kidney,  and  a 
small  area  of  the  sublumbar  region  behind  the  latter,  it  passes  on  to  the  base  of 
the  caecum  and  the  terminal  part  of  the  great  colon.  From  these  it  passes  on  the 
right  to  the  duodenum,  forming  the  third  part  of  the  meso<luodenum.  On  the 
left  it  clothes  part  of  the  ventral  surface  and  the  outer  lx)rder  of  the  left  kidney,  from 
which  it  passes  to  the  base  of  the  spleen,  forming  the  ventral  layer  of  the  suspen- 
sory ligament  of  the  latter.  Behind  the  terminal  part  of  the  great  colon  it  is  reflected 
around  the  great  mesenteric  artery  to  form  the  great  mesentery.  Behind  this  it 
is  reflected  almost  transversely  from  the  roof  of  the  cavity  and  from  the  origin  of 
the  small  colon  on  to  the  duodenum,  forming  the  terminal  part  of  the  mesoduo- 

'  In  dissecting-room  subjects  (which  are  usually  a^ed)  the  omentiun  often  exhibits  patho- 
logical changes,  such  as  adhesions,  rent«,  tumors,  formation  of  twisted  strands,  etc. 


Flo.   279. — DiAQRAM   OF   Abdominal    Peritoneum   in 
Frontal  (Horizontal)  Tracing. 

D,  Duodenum.  The  arrow  indicatoi  the  epiploic 
foramen  (of  Winslow).  By  an  oversicht  the  leader  line 
to  the  icreat  omentum  is  omitted,  and  the  coronary  liga- 
ment of  the  liver  is  erroneously  marked  lesser  omentum; 
the  latter  extends  from  liver  to  stomach,  but  is  not 
marked. 
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denuin.  The  line  of  origin  of  the  coHc  mesentery  begins  on  the  inner  part  of  the 
ventral  surface  of  the  left  kidney,  and  extends  to  the  sacral  promontory,  where 
the  mesorectum  begins.  At  the  termination  of  the  latter  the  peritoneum  is  re- 
flected from  the  rectum  on  the  dorsal  and  lateral  walls  of  the  pelvic  cavity.  Below 
the  rectum  it  forms  the  urogenital  fold,  and  passes  on  to  the  dorsal  surface  of  the 
bladder,  covers  its  anterior  part,  and  is  reflected  on  to  the  body-wall  laterally  and 
ventrally,  forming  the  lateral  and  middle  ligaments  of  the  bladder.  In  the  female 
the  broad  ligaments  of  the  uterus  replace  the  urogenital  fold,  with  which  they  are 
homologous. 

In  the  new-born  foal  certain  folds  are  specially  large.  The  falciform  ligament 
of  the  liver  extends  to  the  umbilical  opening,  and  contains  in  its  free  edge  the  large 
umbilical  vein.  The  bladder — at  this  time  an  abdominal  organ — has  a  ventral 
median  fold,  which  connects  it  and  the  urachus  with  the  abdominal  floor.  This  is 
flanked  on  either  side  by  a  fold  which  also  extends  to  the  umbilicus,  and  contains 
the  large  umbilical  artery. 


DIGESTIVE  SYSTEH  OF  THE  OX 
THE  HOUTH 
The  cavity  of  the  mouth  is  shorter  and  wider  than  that  of  the  horse,  an<l  the 
vestibule  is  more  capacious. 

The  lips  are  thick,  wide,  and  comparatively  immobile.  The  middle  part  of 
the  upper  lip  and  the  surface  between  the  nostrils  is  bare,  and  is  termed  the  muzzle 
(Planum  nasolabialc).     It  is  smooth,  and  (in  health)  is  kept  cool  and  moist  by  a 
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clear  fluid  secreted  by  a  layer  of  subcutaneous  glands  (Glandulie  nasolabiales) 
ai>out  half  an  inch  (ca.  1.5  cm.)  thick.  It  shows  irregular  linos,  mapping  out  small 
polygonal  areas  on  which  the  orifices  of  the  gland  ducts  are  visible.  A  narrow 
bare  strip  also  exists  alon^  the  edge  of  the  lower  lip.  The  remainder  of  the  integu- 
ment is  provided  with  ordinar>'  and  tactile  hairs.  The  free  edge  and  the  lining 
membrane  present  vcrrucosr,  horny  papilW.  The  labial  glands  form  compact 
ma-<st's  near  the  angles  of  the  mouth. 

The  cheeks  are  more  capacious  than  in  the  horse.  The  mucous  membrane 
presents  large  conical  pointed  papilla,  which  are  directed  toward  the  fauces  and 
are  covered  with  a  horny  epithelium.     The  large-st  of  these  have  a  length  of  about 
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half  an  inch  (ca.  1  to  1.5  cm.)  and  are  situated  around  the  angle  of  the  mouth  and 
parallel  with  the  cheek  teeth.  The  orifice  of  the  parotid  duct  is  opposite  the  fifth 
upper  cheek  tooth.  (In  the  sheep  and  goat  it  is  opposite  the  fourth  tooth.)  The 
buccal  or  molar  glands  are  very  well  developed,  and  are  arranged  in  three  parts. 
The  dorsal  row  extends  from  the  maxillary  tuberosity  to  the  an)j;le  of  the  mouth. 
Its  lobules  are  of  a  light  yellow  color.     The  ventral  part  consists  of  a  compact 
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brownish  mass  which  reaches  from  the  angle  of  the  mouth  a  short  distance  under 
the  masseter  muscle.     The  middle  part  consists  of  loosely  arranged  yellow  lobules. 

A  linear  series  of  large  papillie  exists  on  the  floor  of  the  mouth  on  each  side  of 
the  frenum  linguse.  Near  these  are  found  the  openings  of  the  small  ducts  of  the 
sublingual  gland.  The  papilla  on  which  the  submaxillary  duct  opens  is  wide,  hard, 
and  has  a  serrated  edge. 

The  hard  palate  is  wide,  and  is  usually  more  or  less  pigmented.  The  body  of 
the  premaxilla  is  covered  with  a  thick  layer  of  dense  connective  tissue,  which  has  a 
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thick,  homy  epithelial  covering — forming  the  so-called  dental  plate  or  pad.  The 
palatine  ridges  extend  from  this  backward  about  two-thirds  of  the  length  of  the 
hard  palate.  They  are  nearly  straight,  and,  for  the  most  part,  arc  serrated  on  the 
free  edge.  A  median  furrow  extends  between  the  ridges.  The  posterior  third  of 
the  palate  is  smooth.  Between  the  dental  plate  and  the  first  ridge  is  the  triangular 
papilla  incisiva;  on  either  side  of  this  is  a  deep  furrow,  in  which  is  the  oral  opening 
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of  the  naso-palatise  canal.  This  canal  is  two  inches  or  more  (ca.  5  to  6  cm.)  in 
length  and  opens  on  the  floor  of  the  nasal  ca\'ity;  it  also  communicates  by  a  slit- 
like opening  with  the  organ  of  Jacobson. 

The  soft  palate  is  somewhat  shorter  than  that  of  the  horse,  but  is  long 
enough  to  close  the  isthmus  of  the  fauces.  The  posterior  pillars  do  not 
extend  to  the  entrance  of  the  ccsophagus.     The  azygos  muscle  is  much  better 
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developed  than  in  the  horse.    The  fibrous  aponeurosis  is  for  the  most  part 
replaced  by  muscular  tissue. 

The  isthmus  faudum  is  wide  and  dilatable.  On  either  side,  behind  the  an- 
terior pillar  of  the  soft  palate,  is  a  deep  depression,  the  sinus  tonsillaiis ;  external 
to  this  is  the  compact  bean-shaped  tonsil,  which  is  about  one  to  one  and  a  half 
inches  (ca.  3  to  4  cm.)  in  length.  The  tonsil  does  not  project  into  the  fauces,  but 
outward  instead:  hence  it  docs  not  occupy  the  tonsillar  sinus,  and  is  not  visible 
internally,  as  is  the  case  in  most  animals. 
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THE  TONGUE 
The  tongue  of  the  ox  is  often  variably  pigmented.  The  root  and  body  are 
wider  than  that  of  the  horse,  but  the  free  part  is  more  pointed.  The  posterior  part 
of  the  dorsum  forms  a  remarkable  elliptical  prominence,  which  is  sharply  defin(Hi 
in  front.  The  filiform  papjllce  in  front  of  this  prominence  are  large  and  horny,  with 
sharp  points  directed  backward.  They  impart  to  the  tongue  its  rasp-like  roughnes.«. 
The  papillfe  on  the  prominence  are  large,  broad  and  homy;  some  have  a  blunt 
conical  form,  others  are  rounded  or  flattened.  Behind  the  prominence,  the  papillae 
are  long  and  soft,  i.  e.,  not  horny.  The  fungiform  papillse  are  numerous  and  dis- 
tinct; they  are  scattered  more  generally  over  the  dorsum  and  edges  of  the  free 
25 
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part.  The  vallate  papillae  are  about  twenty  or  thirty  in  number;  they  are  smaller 
than  those  of  the  horse,  and  are  irregularly  distributed  on  either  side  of  the  posterior 
part  of  the  prominence  of  the  dor8um.  The  foliate  papilla  and  the  lingual  fibrous 
cord  are  absent.  The  muscles  are  well  developed;  the  hyo-glossus  arises  by 
additional  portions  from  the  great  and  middle  comua  of  the  hyoid  bone.  The 
tongue  is  highly  protractile  and  is  the  chief  organ  of  prehension. 


THE  TEETH 
The  dental  formula  of  the  ox  is: 


(0     0     3      3\ 
I-C-P-M-l  = 
4     0     3      3/ 


The  incisors  are  absent  from  the  upper  jaw.  There  are  eight  incisors  in  the 
lower  jaw,  arranged  in  a  somewhat  fan-like  manner.  They  are  simple  teeth,  without 
infundibulum.    The    crown    is   white,  short,  and   shovel-shaped.     The   root   is 


Fla. 

or  Ox 

«'. 

1.lnKii>l  >i 

irfnceo! 

tsroi 

>o;  W* 

.  m«ti- 

Burfico.     Tbr 

i>c]«Hym>i 

rkedoff 

olby» 

neck. 

(AfMT  Elleo- 

b.rg.c 

-B.U 

m.  An»l,  1 

'tlr  KUBi 

•tl>i.) 

Pio.    284.— Ikci»o«    Tiktr    of   Ox.    Lihol 
Cj.,  CuudcuIb  (ubUnxuklia. 


rounded,  and  is  embedded  in  the  jaw  in  such  a  manner  as  to  allow  a  considerable 
d^tree  of  movement.  There  is  a  distinct  neck.  In  addition  to  the  simple  numeri- 
cal designation,  the  following  terras  are  commonly  applied  to  the  individual  teeth: 
pinchers  or  central,  first  intermediate,  second  intermediate,  and  comer  incisors. 
It  is  probable  that  the  latter  are  much  modified  canines.  The  incisors  of  the 
ox  do  not  advance  out  of  the  alveoli,  as  is  the  case  in  the  horse;  in  old  age,  how- 
ever, the  gum  retracts  so  that  the  roota  are  partly  exposed  and  may  come 
into  wear,' 

The  deciduous  incisors  differ  from  the  permanent  set  chiefly  in  being  much 
smaller.     The  crowns  are  narrower  and  divei^e  more. 

The  canines  are  absent  (unless  the  fourth  inciaors  be  considered  to  represent 
them). 

The  cheek  teeth  (Fig.  286)  resemble  those  of  the  horse  in  number  and  general 
arrangement.      They  are,  however,  smaller,  and  also  differ  in  the  fact  that  they 

u  J  T*";  f*^****"'  "^ll  note  here  the  difference  between  the  slnictiire  and  behavior  of  the 
brachydont  (shortrcrowned)  inciBOra  of  the  ox  and  the  hypeodont  (long-crowned)  type  of  the  bowe. 
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■roni  before  backward.  This  feature  is  so  marked 
lall,  and  the  space  occupied  by  the  first  three  (t.  e., 
one-half  of  that  required  for  the  posterior  three 
enamel  folds  stand  out  even  more  prominently  in 
ftce  than  in  the  horse.    The  occurrence  of  woU-teeth 

uous  teeth  ia: 


2|  Dt-Dc-Dp-1  =M» 
V     *       0        3/ 


lODS  OP  ERUPTION  OF  THE  TEETH  IN  THE  OX 
EBumos 


V  Birth  to  3  weeks. 

Birth  ta  3  weeks. 
1  Birth  to  few  days. 

1J4  to  2  yeiirB. 
2  to  2H  yeara. 

3)4  to  4  years. 
2  to  21^  years. 
IH  to  2H  yeare. 
2H  to  3  years. 
5  to  G  mantha. 

1  to  IJ^  yeara. 

2  to  2}-4  years. 


^nent  teeth  is  subject  to  great  variation.     The  above 
oservations  of  improved  breeds  under  favorable  condi- 


THE  SALIVARY  GLANDS 
ualler  than  that  of  the  horse,  and  is  light  red-brown  in 
le  form  of  a  very  narrow  long  triangle,  and  lies  chiefly 
le  masaeter  muscle.     The  thick  wide  upper  end  partly 
irmph  gland.     The  small  lower  end  is  bent  forward  and 

of  the  jugular  and  external  maxillary  veins;  it  lies  on 
■he  parotid  duct  leaves  the  lower  part  of  the  deep  face; 
<hat  of  the  horse,  but  it  pierces  the  cheek  opposite  the 

d  IS  very  large,  and  is  pale  yellow  in  color.  It  is  covered 
P8J"otid.  Its  general  form  resembles  that  of  the  horse, 
end  is  large  and  rounded,  and  is  separated  by  a  small 
ud  of  the  other  side.  This  part  can  be  distinctly  felt  in 
related  externally  to  a  lai^e  submaxillarj'  lymph  gland, 
le  of  the  superficial  face  of  the  gland,  crosses  the  stylo- 
diate  tendon  of  the  digastricus,  and  is  then  disposed  as 

.  consists  of  two  parts.  The  dorsal  part  (Glandula  8ul>- 
s  long,  thin,  and  pale  yellow  in  color.  It  extends  from  the 
palate  about  to  the  symphysis  of  the  jaw.  It  has  nunicr- 
(Ductus  sublinguales  minores),  which  open  between  the 
the  tongue.     The  ventral  part  is  shorter  and  thicker,  and 
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is  salmon  pink  in  color.    It  has  a  sii^Ie  duct  (Ductus  sublingualis  major),  which 
either  opens  alongside  of  or  joins  the  submaxillary  duct. 


THE  PHARYNX 

The  pharynx  is  short  and  wide.     The  vault  (Fornix  pharyngis)  is  divided  into 

two  cul-de-sacs  by  a  median  fold  of  mucous  membrane  (Septum  nasi  membrana- 

ceum),  which  is  a  continuation  of  that  of  the  septum  nasi;  on  the  outer  wall  of 

each  is  the  relatively  small  opening  of  the  Eustachian  tube,  which  is  covered  by  a 
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fflmple  fold  of  mucous  membrane.     The  posterior  nares  are  small.     The  entrance 
to  the  (esophagus  is  large. 

Od  Ihe  dorsal  wall  of  Ihe  pbaryax  are  two  large  pharyn)t(^al  lymph  glands,  which,  when 
enlarged,  cause  difBculty  in  awallowing  and  breathing  (Fig.  381). 


THE  (ESOPHAGUS 
This  is  much  shorter,  wider,  and  more  dilatable  than  that  of  the  horse.  Its 
average  diameter  (when  moderately  inflated)  is  about  two  inches  (ca.  5  cm.),  and 
its  length  in  a  large  animal  is  about  three  to  three  and  a  half  feet  (ca.  90  to  100  cm.). 
The  wall  is  relatively  thin,  and  the  muscular  tissue  is  striped  throughout.  The 
latter  consists  of  two  strata  of  spiral  fibers,  except  near  the  stomach,  where  they 
are  longitudinal  and  circular.     Fibers  are  continued  into  the  wall  of  the  stomach 
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for  some  distance.    There  are  submucous  glands  in  the  first  part  of  the  tube.    There 
is  no  terminal  dilatation,  and  no  part  in  the  abdominal  cavity. 

A  very  large  mediastinal  lymph  gland  lies  above  the  posterior  part  of  the  OBSophagus  and 
may,  if  enlarged,  obstruct  it  (Fig.  289). 


THE  ABDOMINAL  CAVITY 

The  abdominal  cavity  of  the  ox  is  very  capacious,  both  absolutely  and  rela- 
tively, as  compared  with  that  of  the  horse.  This  is  due  to  several  factors.  The 
lumbar  portion  of  the  spine  is  about  one-fourth  longer  than  that  of  the  horse.  The 
transverse  diameter  between  the  last  ribs  is  greater.  The  costal  attachment  of  the 
diaphragm  is  almost  vertical  in  direction  from  the  lower  part  of  the  ninth  rib  to 
the  extreme  upper  part  of  the  thirteenth;  in  fact,  the  attachment  to  the  last  rib 
is  not  constant.  Thus  the  abdomen  is  increased  at  the  ex|>ense  of  the  thorax,  and 
the  last  three  or  four  ribs  enter  more  largely  into  the  formation  of  the  abdominal 
wall  than  in  the  horse.  The  flank  is  also  much  more  extensive.  The  ilia,  on  the 
other  hand,  do  not  extend  forward  beyond  a  transverse  plane  through  the  middle 
of  the  last  lumbar  vertebra.  The  epigastric  and  mesogastric  regions  would  be 
separated  by  a  plane  through  the  lower  end  of  the  tenth  pair  of  ribs,  or  through  the 
last  thoracic  vertebra.  The  chief  differential  features  in  the  arrangement  of  the 
peritoneum  will  be  described  with  the  viscera. 


THE  PELVIC  CAVITY 

The  pelvic  cavity  is  relatively  long  and  narrow.  The  inlet  is  more  oblique 
than  that  of  the  horse;  it  is  elliptical  in  outline,  and  the  transverse  diameter  is 
smaller  than  that  of  the  horse.  The  anterior  (pubic)  part  of  the  floor  is  about 
horizontal,  but  the  posterior  (ischial)  part  slopes  upward  and  backward  to  a  marked 
degree;  this  part  is  also  deeply  concave  transversely.  The  roof  is  concave  in 
both  directions.  The  peritoneum  extends  backward  as  far  as  the  first  coccygeal 
vertebra,  so  that  the  retroperitoneal  part  of  the  cavity  is  short. 


THE  STOMACH 

General  Arrangement. — The  stomach  of  the  ox  is  very  large,  and  occupies 
nearly  three-fourths  of  the  abdominal  cavity.  It  fills  all  of  the  left  half  of  the  cavity 
(with  the  exception  of  the  small  space  occupied  by  the  spleen)  and  extends  con- 
siderably over  the  median  plane  into  the  right  half. 

It  is  compound,  being  composed  of  four  divisions,  viz.,  rumen,  reticulum, 
omasum,  and  abomasum.^  The  division  is  clearly  indicated  externally  by  furrows 
or  constrictions.  The  first  three  divisions  may  be  regarded  as  proventriculi  or 
oesophageal  sacculations,  the  fourth  being  the  stomach  proper  (in  the  narrower 
sense  of  the  term).  The  oesophagus  opens  into  the  stomach  on  a  sort  of  dome 
formed  by  the  rumen  and  reticulum,  and  is  continued  through  the  latter  by  the 
oesophageal  groove.  From  the  ventral  end  of  the  latter  a  groove  traverses  the 
ventral  wall  of  the  omasum,  thus  giving  a  direct  path  to  the  abomasum  for  finely 
divided  or  fluid  food.     The  abomasum  joins  the  small  intestine. 

Capacity. — The  capacity  of  the  stomach  varies  greatly,  depending  on  the  age 
and  size  of  the  animal.  In  cattle  of  medium  size  it  holds  30  to  40  gallons,  in  large 
animals  40  to  60,  in  small  25  to  35.  The  relative  sizes  of  the  four  parts  vary  i\ith 
age.     In  the  new-bom  calf  the  rumen  and  reticulum  together  are  about  half  as 

*  In  popular  lang:uage  these  are  conveniently  regarded  as  so  many  stomachs,  and  termed 
accordingly  "first,"  "second,"  etc.  Other  names  are  in  common  use,  e.  g.,  paunch,  honeycomb, 
manifold  or  manyplies,  and  rennet  or  true  stomach. 
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large  as  the  abomasum;  in  ten  or  twelve  weeks  this  ratio  is  reversed.  During 
this  period  the  omasum  appears  to  be  contracted  and  functionless.  At  four  months 
the  rumen  and  reticulum  t<^ether  are  about  four  times  as  large  as  the  omasum 
and  abomasum  together.  At  about  one  and  one-half  years  the  omasum  equals 
(or  nearly  so)  the  abomasum  in  capacity.  The  four  divisions  have  now  reached 
their  definitive  relative  capacities,  the  rumen  constitutii^  about  80  per  cent.,  the 
reticulum  5  per  cent.,  the  omasum  7  or  8  per  cent.,  and  the  abomasum  8  or  7  per 
cent,  of  the  total  amount. 

Exterior  and  Rblatk»i3 
The  rumen  occupies  almost  all  of  the  left  half  of  the  abdominal  cavity,  and 
extends  considerably  over  the  median  plane  ventrally  and  in  its  middle.  It  is  some* 
what  compressed  laterally,  and  may  be  described  as  having  two  surfaces,  two  curva- 
tures or  borders,  and  two  extremities.  The  parietal  (or  left)  surface  (Faciea 
parietalis)  is  convex  and  is  related  to  the  diaphragm,  spleen,  and  the  left  wall  of 
the  abdomen.     It  extends  from  the  lower  part  of  the  seventh  intercostal  space 
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almost  to  the  pelvis.  The  visceral  (or  right)  surface  (Fades  visceralis)  is  somewhat 
irregular,  and  is  related  chiefly  to  the  omasum  and  abomasum,  the  intestine,  the 
liver,  pancreas,  kidneys,  the  uterus  in  the  female,  and  the  posterior  aorta  and  vena 
cava.  The  dorsal  curvature  (Curvatura  dorsalis)  is  convex,  following  the  curve 
formed  by  the  diaphragm  and  sublumbar  muscles.  It  is  firmly  attached  to  the 
left  portion  of  the  crura  of  the  diaphragm  and  the  sublumbar  muscles  by  peri- 
toneum and  connective  tissue.  The  ventral  curvature  is  also  convex  and  lies  on 
the  floor  of  the  abdomen.  The  surfaces  are  marked  by  the  right  and  left  longitudi- 
nalfurrows  (Sulci  longitudinales),  which  indicate  externally  the  division  of  the 
rumen  into  dorsal  and  ventral  sacs'  The  reticular  (or  anterior)  extremity  (Ex- 
tremitas  reticularis)  is  divided  ventrally  by  a  transverse  groove  (Sulcus  rumtnis 
cranialis)  into  two  sacs.  The  dorsal  sac  is  the  longer  of  the  two,  and  cur\-es  ven- 
trally over  the  round,  blind  end  of  the  ventral  sac.     The  former  only  is  continuous 

'  It  bu  been  cuBtomary  to  tprni  the  sacs  left  and  riRht  respectively,  hut  theae  do  not  repre- 
sent the  relations  as  they  exist  tn  silu  and  as  they  are  prcsteoted  on  frozen  scctiona. 
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with  the  reticulum,  a  ventral  groove  (Sulcus  rumino-reticularis)  being  the  only 
external  line  of  demarcation.  Dorsally  no  natural  separation  exists,  the  rumen 
and  reticulum  together  forming  a  dome-like  vestibule  (Atrium  ventriculi)  on  which 
the  oesophagus  terminates.  The  pelvic  (or  posterior)  extremity  (Extremitas 
pelvina)  extends  nearly  to  the  pubis,  and  is  related  to  the  intestine  and  bladder, 
and  the  uterus  in  the  cow.  It  is  divided  into  dorsal  and  ventral  blind  sacs  (Saccus 
csecus  caudalis  dorsalis,  ventralis)  by  a  deep  transverse  groove  (Sulcus  ruminis 
caudalis)  in  which  the  longitudinal  furrows  terminate.  The  blind  sacs  are  marked 
off  from  the  remainder  of  the  rumen  by  the  dorsal  and  ventral  coronary  grooves 
(Sulcus  coronarius  dorsalis,  ventralis). 

The  left  longitudinal  eroove  (Sulcus  longitudinalis  sinister)  begins  at  the  anterior  transverse 
groove,  passes  somewhat  dorsally  and  backward  and  divides  into  two  grooves.  The  ventral 
one  is  the  chief  groove  and  passes  backward  to  terminate  in  the  angle  of  union  of  the  posterior 
blind  sacs.  The  dorsal  (accessory)  groove  curves  dorsally  and  then  backward  to  terminate  in 
the  dorsal  coronary  sulcus.  On  the  right  surface  there  are  two  longitudinal  grooves.  The  dorsal  one 
is  the  chief  sulcus  (Sulcus  longitudinalis  dexter).  It  extends  in  a  curved  direction  (the  convexity 
being  dorsal)  and  is  continuous  with  the  left  longitudinal  groove  by  means  of  the  grooves  between 
the  dorsal  and  ventral  blind  sacs  at  each  end.  The  ventral  groove  (Sulcus  accessorius)  ciu^es 
somewhat  ventrally  and  backward  to  rejoin  the  chief  sulcus  between  the  posterior  blind  sacs. 

The  reticulum  is  the  smallest  of  the  four  divisions  in  the  ox.  It  is  also  the 
most  anterior,  and  lies  on  the  concave  surface  of  the  diaphragm,  so  that  the  median 
plane  divides  it  into  two  nearly  equal  portions.  It  is  somewhat  pyriform, 
but  much  compressed  from  before  backward.  The  parietal  or  phrenic  surface 
(Facies  diaphragmatica)  is  convex  and  lies  against  the  diaphragm  and  liver.' 
The  ruminal  (or  posterior)  surface  (Facies  ruminalis)  is  flattened  by  the  pressure 
of  the  other  three  compartments;  it  ends  dorsally  by  joining  the  wall  of  the  rumen, 
the  concave  line  of  junction  forming,  in  the  interior  of  the  stomach,  the  lower  margin 
of  the  large  rumino-reticular  orifice.  The  omasal  (or  right)  surface  is  narrow  and 
concave,  and  is  connected  with  the  omasum.  The  dorsal  curvature  by  its  left 
portion  joins  the  rumen  to  form  the  atrium,  and  by  its  right  portion  touches  the 
liver.  The  ventral  curvature  lies  on  the  sternal  portion  of  the  diaphragm ,  opposite 
the  sixth  and  seventh  ribs.  The  right  extremity  forms  a  rounded  cul-de-sac, 
which  is  in  contact  with  the  liver,  omasum,  and  abomasum. 

The  omasum  (Fig.  294)  is  ellipsoidal  in  form  and  somewhat  compressed  laterally. 
It  is  very  clearly  marked  off  from  the  other  divisions.  It  is  situated  almost  entirely 
to  the  right  of  the  median  plane,  opposite  the  seventh  to  the  eleventh  ribs.  The 
parietal  (right)  surface  (Facies  dextra)  lies  against  the  diaphragm,  liver,  and  lateral 
wall  of  the  abdomen.  The  contact  with  the  latter  extends  over  a  small  area  only 
(ventral  part  of  seventh  to  ninth  intercostal  spaces).  The  visceral  (left)  surface 
(Facies  sinistra)  is  in  contact  ^ith  the  rumen  and  reticulum.  The  dorsal  (greater) 
curvature  is  convex,  and  is  related  to  the  diaphragm,  liver,  and  vena  cava.  The 
ventral  (lesser)  cturature  is  concave,  and  rests  on  the  abomasimi  chiefly,  the  junc- 
tion with  the  latter  appearing  as  a  constriction  near  the  middle  of  the  curvature; 
at  its  anterior  part  there  is  a  neck  (CoUum  omasi)  which  is  the  connection  with  the 
reticulum. 

The  abomasum  (Fig.  294)  is  an  elongated  pyriform  or  flask-shaped  sac,  which 
lies  for  the  most  part  on  the  abdominal  floor,  to  the  right  of  the  ventral  sac  of  the 
rumen.  Its  narrow  posterior  part  is  strongly  curved,  the  concavity  being  dorsal. 
The  parietal  (right)  surface  lies  against  the  abdominal  wall  from  the  seventh  to  the 
twelfth  intercostal  space.  The  visceral  (left)  surface  is  related  chiefly  to  the  ventral 
sac  of  the  rumen.  The  dorsal  (lesser)  curvature  is  concave,  and  is  in  contact  with  the 
omasum;  the  junction  of  the  two  sacs  is  indicated  by  a  constriction  about  four  or 

'  It  is  important  to  notice  that  the  reticulum  is  separated  from  the  pericardium  by  an 
interval  of  about  1  to  IVi  inches  (ca.  2  to  4  cm.)  only,  since  foreign  bodies  which  are  often  swal- 
lowed by  cattle  lodge  in  the  reticulum,  and  not  rarely  (if  sharp)  perforate  the  reticulum  and 
diaphragm. 
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five  inches  (ca.  10  to  12  cm.)  from  the  anterior  extremity  of  the  abomasum.  The 
ventral  (greater)  curvature  is  convex,  and  rests  on  the  abdominal  wall  from  the 
xiphoid  cartilage  to  the  ventral  part  of  the  last  (right)  intercostal  space.  The 
anterior  extremity  forms  a  rounded  blind  sac  which  lies  against  the  reticulum. 
The  posterior  (or  pyloric)  extremity  is  much  smaller  and  bends  upward  and  forward 
to  join  the  duodenum.  About  six  to  eight  inches  (ca.  15  to  20  cm.)  from 
the  pylorus  is  a  constriction  which  marks  off  the  pyloric  portion  from  the  fundus. 

The  rumen  is  attached  by  peritoneum  and  connective  tissue  to  the  crura  of 
the  diaphragm  and  left  psoas  muscles,  from  the  hiatus  oesophageus  backward  to 
about  the  third  or  fourth  lumbar  vertebra. 

The  lesser  omentum  attaches  the  right  face  of  the  omasum  and  the  pyloric 
portion  of  the  abomasum  to  the  visceral  surface  of  the  liver. 

A  small  area  of  the  anterior  part  of  the  right  face  of  the  rumen  is  adherent  to 
the  adjacent  surface  of  the  abomasum.  The  greater  part  of  the  ventral  curvature 
of  the  omasum  is  attached  by  connective  tissue  to  the  dorsal  face  of  the  abomasum. 

(Adhesion  of  the  reticulum  to  the  diaphragm  is  frequently  present,  but  is 
pathological;  the  same  is  true  in  regard  to  adhesion  to  the  liver.) 

Interior 

The  cavity  of  the  rumen  is  partially  divided  into  dorsal  and  ventral  sacs  by 
the  pillars ;  these  are  folds  of  the  wall,  strengthened  by  additional  muscular  fibers, 
and  correspond  with  the  grooves  on  the  outside.  The  two  most  extensive  ones 
project  like  shelves  into  the  anterior  and  posterior  ends  of  the  cavity  forming  the 
blind  sacs  at  either  extremity;  they  are  termed  the  chief  pillars.  The  anterior 
chief  pillar  (Pila  cranialis)  projects  obliquely  backward  and  upward  from  the  ventral 
wall,  and  has  a  thick  concave  free  edge  which  is  opposite  to  the  tenth  and  eleventh 
ribs.  Its  width  from  the  middle  of  the  free  edge  to  its  anterior  border  is  about 
eight  to  ten  inches  (ca.  20  to  25  cm.).  It  is  continued  on  either  side  by  the  rela- 
tively narrow  longitudinal  pillars,  which  connect  it  with  the  posterior  pillar.  The 
posterior  pillar  (Pila  caudalis)  is  more  nearly  horizontal  than  the  anterior  one,  and 
separates  the  large  dorsal  and  ventral  posterior  blind  sacs.  Its  concave  free  border 
is  about  a  hand's  breadth  in  front  of  a  transverse  plane  through  the  external  angles 
of  the  ilia.  From  it  are  detached  three  accessory  pillars  on  either  side;  of  these, 
two  pass  around  the  blind  sacs  to  meet  the  corresponding  pillars  of  the  opposite 
side.  They  thus  mark  off  the  posterior  blind  sacs  from  the  general  cavity,  and  are 
termed  the  coronary  pillars.  It  will  be  noticed  that  the  ventral  coronary  pillar  is 
complete,  while  the  dorsal  one  is  not.  The  other  accessory  pillars  join  the  right 
and  left  longitudinal  pillars.  The  right  longitudinal  pillar  is  in  part  double; 
its  ventral  division  fades  out  about  the  middle  of  the  surface,  while  the  dorsal  one 
joins  the  posterior  chief  pillar.  The  distance  between  the  middles  of  the  anterior 
and  posterior  pillars  is  only  about  sixteen  to  eighteen  inches  (ca.  40  to  45  cm.)  in 
a  cow  of  medium  size.  In  this  space  the  dorsal  and  ventral  sacs  communicate 
freely. 

The  anterior  dorsal  blind  sac  of  the  rumen  is  separated  from  the  reticulum 
by  an  almost  vertical  fold  formed  by  the  apposition  of  the  walls  of  the  two  compart- 
ments. This  rumino-reticular  fold  (Pila  rumino-reticularis)  is  opposite  to  the 
seventh  rib  and  intercostal  space.  Its  free  upper  edge  is  concave  and  forms  the 
lower  and  outer  margin  of  the  large,  oval  rumino-retictdar  orifice  (Ostium  rumino- 
reticulare).  The  inner  margin  of  the  fold  if  continued  would  end  about  at  the 
cardia,  but  there  is  in  this  region  no  demarcation  between  rumen  and  reticulum; 
hence  it  is  termed  the  atrium  ventriculi  or  vestibule. 

If  the  ruminoreticular  fold  and  an  imaginary  completion  of  it  be  taken  as  the  boundary 
between  the  rumen  and  reticulum,  it  will  be  seen  that  the  cardia  belons^  to  the  latter.  The 
outer  border  of  the  rumino-reticular  fold  ends  above  and  behind  the  cardia,  the  inner  one  juat 


DIGESTIVE   SYSTEM   OF   THE   OX 


behind  the  ceaophageal  groove  &Dd  about  four  to  five  inches  lower  down.  Uadoubtedly  food 
or  water  swaUowed  with  a  moderate  d^ree  of  force  paaeee  first  into  the  rumen.  Foreigo  bodies 
iwhich  are  commonly   swallowed  by  cattle)  are,  however,  found  in  the  reticulum. 

The  cardiac  orifice  is  opposite  the  seventh  rib,  a  little  to  the  left  of  the  median 

plane  and  about  four  inches  (ca.  10  cm.)  below  the  spine;  it  is  not  funnel-shaped. 

The  mucous  membrane  of  the  rumen  is  brown  in  color,  except  on  the  margins 

^'  the  pillars,  where  it  is  pale.     It  is  for  the  most  part  thickly  studded  with  large 

P^PillsE,  many  of  which  are  nearly  half  an  inch  {ca.  1  cm.)  long.     The  edges  of  the 

'^'^ef  pillars  and  a  lai^  part  of  the  wall  of  the  middle  of  the  dorsal  sac  are,  however, 

^^t  papillated.     The  papillary  arrangement  is  most  marl^ed  in  the  blind  sacs. 

^^  papillte  vary  much  in  size  and  form;  the  largest  are  foliate,  many  are  narrow 

.  ''  Gliform,  and  others  are  conical  or  club-shaped.     The  mucous  membrane  on  the 

^'*Gr  wall  of  the  atrium  is  finely  wrinkled  and  non-papillated,  while  above  and 
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wall  of  the  reticulum  about  five  or  six  inches  above  the  bottom  of  the  latter.  It 
is  rounded,  and  is  limited  below  and  laterally  by  the  junction  of  the  Ups  of  the 
(Bsopbage^  groove. 

In  the  reticulum  the  mucous  membrane  is  raised  into  folds  about  half  an  inch 
high,  which  inclose  four-,  five-,  or  six-sided  spaces  (Cellulae  reticuli) ;  this  peculiar 
arrangement  suggested  the  scientific  name,  and  also. the  popular  term  "honey- 
comb." These  cells  are  subdivided  by  smaller  folds,  and  the  bottoms  are  studded 
with  pointed  homy  papillx.  The  cells  grow  smaller  and  gradually  disappear  near 
the  cesophageal  groove  and  the  edge  of  the  rumino-reticular  fold;  an  inch  or  two 
from  the  latter  the  mucous  membrane  has  the  papillary  arrangement  of  the  rumen. 


Th«  spwlnwn  wm  cut  tloan  Ih*  greater  curvature  and  JaiJ  open  by  reHKlini  Ihe  anIeHor  wall.     C.  Is  1h« 
uily  partly  uulana  by  nQecting  Ihe  wall:  its  liiu  are  drawn  apart,  Bbowing  same  of  the  peculiar  birdclair-Uke 


At  the  reticulo-omasal  orifice  there  are  peculiar  horny  papillse,  which  are  curved 
and  resemble  the  claws  of  a  small  bird. 

The  cavity  of  the  omasum  is  occupied  to  a  considerable  extent  by  about  a 
hundred  longitudinal  folds,  the  IfltninBB  (Laminae  omasi),  which  spring  from  the 
dorsal  and  lateral  walls.  The  largest  of  these — a  dozen  or  more  in  number — have 
a  convex  attachetl  edge,  and  a  ventral,  free,  slightly  concave  edge  which  reaches 
to  within  a  short  distance  of  the  ventral  wall  of  the  -sac.  If  these  are  dran'n  apart 
or  a  cross-section  is  made,  it  will  be  seen  that  there  is  a  second  order  of  shorter 
laminae,  and  a  third  order  still  shorter;  finally,  there  is  a  series  of  very  low  folds 
or  lines.  The  food  is  pressed  into  thin  layers  in  the  narrow  spaces  between  the 
lamime  (Recessus  interlaminares),  and  reducetl  to  a  fine  state  of  division  by  being 
ground  down  by  the  numerous  rounded  horny  papillie  which  stud  the  surfaces  of 
the  folds.     The  ventral  wall  of  the  omasum  forms  a  groove  (Sulcus  omasi),  which 
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coonects  the  retictilo-omas&I  opening  with  the  omaso-abomasal  opening;    it  is 

about  three  or  four  inches  {ca.  8  to  10  cm.)  long,  and  is  directed  backward  and  a 

little  downward  and  to  the  right.     It  is  free  from  leaves,  but  marked  usually  by 

dight  folds  and  small  papillse;   it  forms  a  direct  path  from  the  reticulum  to  the 

abomasum  for  fluid  and  finely  divided  food.     In  the  neck  of  the  omasum  there  are 

thick  folds,  and  a  number  of  the  peculiar  papillie  already  mentioned  as  occurring 

in  the  lower  part  of  the  cesophageat  groove.    The  omaso-abomasal  orifice  (Ostium 

omaso-abomasicum)  is  oval,  and  is  about  four  inches  (ca.  10  cm.)  long.     It  is 

bounded  in  front  by  a  thick  muscular  pillar  which  fades  out 

above  on  the  lateral  walls  of  the  omasum.     Laterally  there 

are  two  folds  (Valvulie  terminales),  which  probably  prevent 

regurgitation  of  the  contents  of  the  abomasum. 

The  cavity  of  the  abomasum  is  divided  by  a  constric- 
tion into  two  areas.  The  first  of  these  (fundus  gland  region) 
is  lined  with  a  soft  glandular  mucous  membrane,  which  forms 
about  a  dozen  large,  slightly  spiral  folds  (PUceb  spirales). 
The  second  part  (pyloric  region)  is  much  narrower  and  re- 
sembles in  appearance  the  corresponding  r^on  of  the  horse's 
stomach.  A  small  cardiac  gland  zone  surrounds  the  omaso- 
abomasal  orifice.    The  pyloric  orifice  is  small  and  round. 

Structure.— The  serous  coat  invests  all  of  the  free  sur- 

face  of  the  stomach.     The  surface  of  the  rumen  which  is 

or     UrkoFHAUEtL     attached  to  the  dorsal  abdominal  wall  is  of  course  uncovered, 

chuove  and  Ad-     as  Well  as  the  adjacent  area  to  which  the  spleen  is  attached, 

s^m^H '  oT  Ox      '^^^  furrows  are  bridged  over  by  the  peritoneum  and  super- 

r.y.,.s  rHOM  with-     ficial  muscle-fibcrs,   and  contain  fat  and   (in  most   cases) 

IX  *rrKii  rehovai.     branches  of  the  gastric  arteries.     The  lesser  omeotum  passes 

^j^.J^™"     ''"'     from  the  visceral  surface  of  the  liver  to  the  right  (parietal) 

a.  o:™piuwu!.;  b.  in-     f**^^  "f  the  omasum  and  the  pyloric  portion  of  the  abomasum. 

Iter  iniwruiar  i«)er  ot  airi-     There  is  a  fold  betweoQ  the  ventral  curvature  of  the  omasum 

uiii:  d.  reiwuit™™!  on-     ^^^  jjjg  dorsal  curvature  of  the  abomasum.    The  great  omea- 

■rouva;  V  Iuwiit  h")  o(     ^ti™  '^  foimed  by  the  peritoneum  leaving  the  stomach  along 

inuade  oi  larger  U|>,  wKich     the  left  lont^tudinal  and  posterior  transverse  furrows  and  the 

on™i'<^«  in*i^'°al^      "S'^*  Surface  of  the  rumen  below  the  longitudinal  furrow,  also 

!-iirca>u  oui  in  the  inner     the  Ventral  curvature  of  the  abomasum.    Its  superficial  (ven- 

iDUMuiar  iB>-er  of  ihe  reii-     jj.^j  pjy.(_  jg  attached  on  the  right  to  the  duodenum,  while  the 

^"rou*"^  iniaHwIip     ''^P  (dorssl)  part  blends  with  the  mesentery.     It  conceals 

vbich    in    pan    sur\-ee     the  greater  part  of  the  intestine  on  the  right  side,  with  the 

■rciunii  ihe  mici.io-iinuMj     exception  of  the  duodenum,  and  covers  the  ventral  sac  of  the 

iinuoiuwiih>hrinnerniu>-     rumcn  almost  entirely.     It  is  not  lace-like,  as  in  the  horse, 

cuinr  layer  .ii  Ihe  omaui     and  Contains  a  large  amount  of  fat  in  animals  in  good  condi- 

?"inn«r 'riruJia!ir"in^"rf     t'""'     ^^^  ©J^Ioic  forameD  (of  Wioslow)  IS  almost  sagittal 

niirulum.       (Kllen terser-       lu  direction. 

Baiim.  Anat.  d  Haustiero.)  fhc  musculat  coat  of  the  rxiioeii  consists  of  an  external 

longitudinal,  and  a  thicker  internal  circular  layer.  The 
latter  forms  the  bulk  of  the  chief  pillars,  where  it  is  alwut  one-half  to  one  inch 
(ca.  1  to  2  cm.)  thick.  Scattered  bundles  of  striped  muscle-fibers  radiate  from 
the  cardia  m  the  wall  of  the  atrium. 

The  muscular  coat  of  the  reticulum  consists  of  two  chief  layers  which  begin 
and  end  at  the  ce.^ophaReal  groove;  they  paws  in  a  circular  or  oblique  fashion 
around  the  sac,  the  fibers  ot  the  two  layers  cro.s,sing  each  other  at  an  acute  angle. 
The  walls  of  the  cells  contain  a  central  muscular  layer.  The  lips  of  the  o'sophageal 
groove  contain  a  thick  layer  of  longitudinal  fibers,  which  are  largely  continuous  at 
or  cross  each  other  l>elow  the  reticulo-omaiial  orifice.     The  bottom  of  the  groove 
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has  two  layers  of  oblique,  imstriped  muscle-fibers,  with  a  variable  outer  layer  of 
striped  muscle  continuous  with  that  of  the  oesophagus. 

The  muscular  coat  of  the  omasum  consists  of  a  thin  external  longitudinal  layer 
and  a  thick  internal  circular  layer.  At  the  omasal  groove  there  is  an  additional 
inner  layer  of  longitudinal  fibers.  The  laminse  contain  three  muscular  strata — a 
central  layer  of  vertical  fibers,  flanked  on  either  side  by  a  layer  of  longitudinal 
fibers,  which  are  continuous  at  the  attached  border  with  the  muscularis  mucosae. 

The  muscular  coat  of  the  abomasum  consists  of  longitudinal  and  circular 
layers;  the  latter  forms  a  well-developed  pyloric  sphincter. 

The  mucous  membrane  of  the  first  three  divisions  is  destitute  of  glands,  and 
is  covered  with  a  thick,  stratified,  squamous  epithelium;  the  superficial  part  of 
the  latter  is  homy,  and  is  shed  in  large  patches  in  the  rumen  and  omasum.    The 
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Fio.  292. — Stomach  or  New-born  Calp,  Right  View. 

The  nimeQ  is  raised. 

corium  (Tunica  propria)  is  papillated.  The  mucous  membrane  of  the  abomasum 
is  glandular,  and  corresponds  to  that  of  the  right  sac  of  the  stomach  of  the  horse. 
The  short  fimdus  glands  occur  in  that  part  which  presents  the  large  folds,  while 
the  long  pyloric  glands  are  found  in  the  remainder,  except  about  the  omaso- 
abomasal  orifice,  where  cardiac  glands  occur.  The  mucosa  of  the  fundus  gland 
r^on  is  very  thin  as  compared  with  that  of  the  horse.  There  is  a  round  prominence 
on  the  pyloric  valve. 


THE  INTESTINE 

The  intestine  of  the  ox  lies  almost  entirely  to  the  right  of  the  median  plane, 
chiefly  in  contact  with  the  right  face  of  the  nunen.  It  is  attached  to  the  sublumbar 
region  by  a  common  mesentery. 
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The  small  intestiue  has  an  average  length  of  about  130  feet  (ca.  40  m.)  and 
a  diameter  of  about  two  inches  (ca.  5  to  6  cm.). 

The  duodenum  is  about  three  or  four  feet  (ca.  1  m.)  in  length.     It  passes  for- 
ward to  the  viscera!  surface  of  the  liver;  here  it  forms,  ventral  to  the  right  kidney,  an 
S-shaped  curve.    Thence  it  runs  backward  almost  to  the  external  angle  of  the  ilium, 
where  it  turns  on  itself,  passes  forward  alongside  of  the  terminal  part  of  the  colon, 
and  joins  the  mesenteric  part  (jejunum)  under  the  right  kidney.     It  is  attached  to 
the  liver  by  the  lesser  omentum,  to  the  abomasum  by  the  great  omentum,  and  to 
the  terminal  part  of  the  colon.     The  bile  duct 
opens  in  the  ventral  part  of  the  S-sbaped  curve, 
about  two  feet  (ca.  60  cm.)  from  the  pylorus. 
The  pancreatic  duct  opens  about  a  foot  (ca.  30 
cm.)  further  back. 

The  remainder  of  the  small  intestine  is  ar- 
ranged in  numerous  very  close  coils,  in  contact 
chiefly  with  the  right  face  of  the  ventral  sac  of 
the  rumen,  forming  a  sort  of  festoon  at  the  edge 
of  the  mesentery.  It  is  not  subject  to  much 
variation  in  position,  but  a  few  coils  may  find 
their  way  behind  the  blind  sacs  of  the  rumen 
to  the  left  side. 

The  orifices  of  the  pancreatic  duct  and  the 
bile  duct  are  on  papillce,  no  diverticulum  being 
present.  There  are  permanent  transverse  folds 
of  the  mucous  membrane  (Plicte  circulares). 
Duodenal  glands  (of  Brunner)  occur  in  the  first 
fifteen  feet  or  more  (4  to  5  m.),  intestinal  glands 
throughout.  Peyer's  patches  are  larger  and 
more  distinct  than  in  the  horse,  and  vary 
greatly  in  size  and  number;  in  adult  cattle 
there  are  eighteen  to  forty;  in  calves,  twenty 
to  fifty-eight.  They  usually  have  the  form  of 
narrow  bands.  Close  to  the  ileo-ceecal  valve 
there  is  always  a  patch,  and  in  most  cases 
there  is  also  a  patch  on  the  ciecal  ade  of 
the  valve. 

The  large  intestine  is  much  smaller  in 
caliber  than  that  of  the  horse,  has  no  bands, 
and  is  not  sacculated.  Most  of  it  is  situated 
between  the  layers  of  the  common  mesentery. 

The  cscum  is  about  20  to  30  inches  (ca.  50 

to  60  cm.)  long,  4  to  5  inches  (ca.  10  to  12  cm.) 

Fro.  293.— Piira's  patche*  or  8>i*i.i.  In-     widc,  and  hfls  a  Capacity  of  about  2J^  gallons 

TraTiNK  OF  Ox  (■boun  nwurai  jiBf).         (ca.   9  to   10  liters).     It  begins  oppo^te  the 

lower  part  of  the  eleventh   rib,   and  extends 

upward  and  backward  against  the  right  flank;  its  rounded  blind  end  is  free, 

and  lies  near  or  in  the  pelvic  inlet. 

The  colon  is  about  35  feet  (ca.  10  m.)  long;  its  diameter  is  at  first  about  the 
same  as  that  of  the  ciecum,  but  diminishes  to  about  two  inches  (ca.  5  cm.).  Its 
capacity  is  about  6  to  8  gallons  (ca.  25  to  30  liters).  With  the  exception  of  its 
first  and  terminal  parts,  it  is  arranged  in  double  elliptical  coils  between  the  layers 
of  the  mesentery;  the  adjacent  parts  are  therefore  alternately  centripetal  and 
centrifugal  (Gyri  centripetales  et  centrifugales).  The  first  part  (Ansa  proximalis)  is 
marked  o£f  from  the  c^cum  only  by  the  iieo-csecal  opening;  it  forms  an  S-shaped 
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Fia.  2S4.— PHWEcnoH  «r  Vuckha  of  Bull  oh  Bodt-wau.,  Rianr  Bibk. 
P..    Pylonu:  O.b..  gaU-bladder;   H.K..  Hsbl  kidnsv:   jC.X.,  left  kidney:  P-,  {above  duwlinuni)  pancreu; 
Bt.,  urinuy  Uaddsr;    V.  >.,  vraicula  umiaftlu;    B.  p.,  bulbo-unthnd  (Covpe.-'s)  ^aod.     ConUl  ■tiuhoMDt  sod 
w**'^*"  Una  of  (luphnf  m  are  iaiiicaled  by  dotl«d  liuea. 


Palciform  ligament  {eu 


Corormry  ligament  (cui) 
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Flo.  295  — Liv« 
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curve  and  is  continued  by  the  spiral  part  (Ansa  spiralis).  The  coils  of  this  are 
attached  to  each  other  by  connective  tissue,  and  are  best  seen  from  the  inner  side. 
The  bowel  gradually  diminishes  in  caliber,  and  the  terminal  part  (Ansa  distalis) 
leaves  the  spiral  mass,  passes  forward  to  the  great  mesenteric  artery  and  turns 
backward  between  the  duodenum  and  the  initial  sigmoid  part.  From  the  ventral 
surface  of  the  right  kidney  it  passes  backward,  forms  an  S-shaped  curve  near  the 
pelvic  inlet,  and  joins  the  rectum;  this  part  is  attached  to  the  sublumbar  muscles 
by  a  short  mesentery,  and  is  also  attached  to  the  dorsal  part  of  the  duodenum. 

The  rectum  is  somewhat  shorter  than  that  of  the  horse,  and  b  usually  covered 
with  peritoneum  as  far  back  as  the  first  coccygeal  vertebra.  The  retroperitoneal 
part  is  surrounded  by  a  quantity  of  fat.     The  anus  is  not  prominent. 
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Fta.  290.— Liru  or  On.  Leit  M»boin*i.  View:    HiaoENED  in  nta. 

The  serous  coat  is  of  cou^8e  absent  on  the  adherent  surfaces  of  the  spiral  part 
of  the  colon.  There  is  a  large  amount  of  fat  in  the  mesentery.  The  longitudinal 
muscular  coat  is  evenly  distributed,  consequently  there  is  no  sacculation  of  the 
bowel.  There  is  a  valvular  mucous  fold  at  the  ileo-cajcal  orifice.  A  Peyer's  patch 
occurs  in  the  beginning  of  the  csecum  and  one  in  the  first  part  of  the  colon. 

THE  LIVER 
The  liver  lies  almost  entirely  to  the  right  of  the  median  plane.  Its  long  aas 
is  directed  obliquely  downward  and  forward,  about  parallel  with  the  median  plane, 
and  corresponds  to  the  curvature  of  the  right  portion  of  the  diaphragm.  It  is  less 
extensive,  but  thicker  than  that  of  the  horse.  Its  average  weight  is  about  10  to 
12  pounds  (ca.  4.5  to  5.5  kg.). 
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la  small  Bubjecta  the  weight  (according  to  Schmaltz)  varies  from  6'A  to  10  pounds  (ca. 

I  4.S  kK'),  in  larse  subiecta  ntim  11  to  13  pounds  (ca.  5  to  G  kg.).    According  to  Schneider. 

G  k(i.)^a  little  over  1  per  ccnl.  of  the  five  weight  ana 

When  hardened  in  silu,  its  configuration  adapts  it  accurately  to  the  structures 
tvith  which  it  is  in  contact. 

The  parietal  suiface  is  convex  and  is  for  the  most  part  apphed  to  the  right 
part  of  the  diaphragm,  but  a  small  part  of  it  is  in  direct  contact  with  the  last  two 
ribs  and  with  the  flank  at  the  lumbo-costal  angle.  It  faces  upward,  forward,  and 
to  the  right. 

The  curvature  oT  the  pariGtol  surface  is  not  regular.  It  is  marked,  except  in  its  ventral 
part,  by  a  blunt  oblique  ridge  which  corresponds  to  the  basal  border  of  the  nght  lung.  Tim 
prominence  divides  the  surface  into  two  areas.    Of  these,  the  external  one  is  directed  outward. 


Portal 


Lrmer  omerUum  [cut', 
(Esophageal  noU 


Tia.  207  — LivFit  or  VoDMa  Ox,  Viuceh.l  SniF*CE;    Hahdeved  in  rin,. 

is  only  slightly  convex,  and  often  shows  impressions  of  the  last  three  ril)s.  The  inner  area  pre- 
sents a  dcpresHiun  produced  by  the  right  crus  of  the  diaphragm,  and  otherwise  is  regulsj-lv  convex 
and  adapted  to  the  tendinous  center  anil  sternal  portion  of  the  diaphragm.  The  fatcifonn 
ligament  is  attached  to  the  surface  from  the  a-sophageiil  notch  to  the  umbilical  fissure. 

The  visceral  surface  is  concave  and  very  irregular;  it  presents  impressions  of 
the  chief  organs  which  are  in  contact  with  it — the  omasum  and  reticulum.  It  is 
also  related  to  the  pancreas  and  duodenum. 

The  following  markings  arc  quite  distinct  on  the  visceral  surface  of  well-hardened  speci- 
mens: (1)  The  omasal  impression  (Imprcssio  omasica)  is  a  deep  central  cavity  below  the  portal 
fissure.  (2)  The  reticularimprension  ( I mpressio  reticularis)  ix  a  cinaUer  marginal  depression  below 
the  (Esophageal  notch  and  the  inner  part  of  the  preceding,  from  which  it  is  separated  b}[  a  roundetl 
ridge.  (3)  The  alwmasal  impression  (Impressio  abomivsica),  present  only  in  the  calf,  is  produceil 
by  tlie  anterior  part  of  the  abomosum.  It  lies  along  the  ventral  part  of  the  surface,  and  is  acp- 
arsted  by  ridges  from  the  preceding  imprcs.-<ians.  It  disappears  as  the  omasum  and  reticulum 
26 
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increase  in  size  and  displace  the  abomasum  from  contact  with  the  liver.  (4)  Shallow  grooves  for 
the  S-shaped  portion  of  the  duodenum  (Impressio  duodenalis)  may  be  found  above  and  external 
to  the  portal  fissure.  (5)  The  fossa  of  the  gall-bladder  (Fossa  vesicse  fellese)  is  distinct  when 
that  organ  is  full.  In  the  calf  the  omasal  impression  is  small,  and  the  abomasal  one  large  in 
correspondence  with  the  relative  sizes  of  these  two  sacs. 

The  portal  fissure  is  a  well-defined  rounded  depression,  situated  dorsal  to  the 
omasal  impression.  It  contains,  besides  the  vessels  and  duet,  several  large  hepatic 
lymph  glands.     Above  and  external  to  it  a  part  of  the  pancreas  is  attached. 

The  dorsal  border  is  short  and  thick;  it  extends  backward  a  short  distance 
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Fio.  298. — Line  Drawing  op  Liver  op  Ox,  Vwceral  Surface  of  Soft  Spictmen. 

L.g.^  Hepatic  lymph-^ands  at  portal  fiaaure. 


beyond  the  upper  part  of  the  last  rib.  It  presents  the  large,  thick,  quadrilateral 
caudate  lobe,  and  a  deep  depression  for  the  right  kidney  and  adrenal. 

The  ventral  border  is  short  and  thin  and  has  no  interlobar  incisiires. 

The  right  (or  external)  border  is  marked  by  a  small  umbilical  fissure,  in  which 
the  ligamentum  teres  is  attached  in  the  young  subject. 

The  left  border  presents  the  oesophageal  notch  below  its  middle.  Above  this 
it  is  practically  median  in  position,  and  lodges  the  posterior  vena  cava,  which  is 
partially  embedded  in  the  gland.  Below  the  notch  the  border  extends  an  inch  or 
two  (ca.  2.5  to  5  cm.)  to  the  left  of  the  median  plane  opposite  the  ventral  third  of 
the  sixth  rib. 

There  is  no  left  lateral  ligament.     The  falciform  ligament  is  usually  present. 
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but  the  ligamentum  teres  is  found  only  in  young  subjects.  The  lesser  omentum 
leaves  the  liver  along  a  line  extending  from  the  cesophageal  notch  to  the  portal 
fiBsure.  The  only  distinct  lobe  in  the  adult  is  the  caudate  (Processus  caudatus). 
A  gall-bladder  (Vesica  fellea)  is  present.  This  is  a  pear-shaped  sac,  four  to 
six  inches  (ca.  10  to  15  cm.)  long,  which  lies  partly  on  the  visceral  surface  of  the 
liver  (to  which  it  is  attached),  but  largely  on  the  abdominal  wall  at  the  lower  part 
of  the  eleventh  or  twelfth  intercostal  space.  It  may  be  regarded  as  a  diverticulum 
of  the  bile-duct,  enlarged  to  form  a  reservoir  for  the  bile.  Its  neck  is  continued  by 
the  cystic  duct  (Ductus  cysticus),  which  joins  the  hepatic  duct  at  an  acute  angle 

Caudale  lobe  of  liner  Pancreatic  dud 


Fio.  Sn. — PiHOEAS  OF  Ox.  Oastbo-intibtihal  SnMnci:,  vrm  Rilated  Oroan*. 

Tbc  pOBltlon  td  xome  of  ibe  Urtcr  lymph  glapds  (I.0.>  ia  iadloBtad  by  doltsd  Una;  ■!»  th«  imratfsnduUr  eouns  ot 

lbs  puicnaui  duct.     Probe  i*  pu«ed  (brouih  spiploic  funmea  (oC  Winslowl. 

just  outside  of  the  portal  fissure,  to  form  with  it  the  bile-duct  (Ductus  choledochus). 
The  latter  is  short  and  enters  the  second  bend  of  the  S-shaped  curve  of  the  duo- 
denum, i.  e.,  about  two  feet  (ca.  60  cm.)  from  the  pylorus.  Several  small  ducts 
(Ductus  hepato-cystici)  open  directly  into  the  gall-bladder. 

In  the  new-bom  calf  the  liver  is  relatively  much  lareer  than  in  the  adult.  The  visceral 
mirface  presents,  below  the  portal  fissure,  a  \asffi  rounded  eminence,  which  is  caused  by  the 
presence  in  the  underlying  gland  subKlance  of  a  lar|te  venous  sinus  into  whieh  the  umbilical  and 
portal  veins  empty.  A  krge  vessel,  the  ductus  venosus,  leads  from  this  sinus  directly  to  (he 
posterior  vena  cava.  Just  external  to  this  elevation  is  a  small  but  distinct  lobe  about  two 
inches  lonir  (Procpssua  papillaris?).  The  umbilical  fissure  is  Jeep  and  partially  divides  the  gland 
into  two  chief  lot>ea. 
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THE  PANCREAS 
The  pancreas  of  the  ox  is  irregularly  quadrilateral  in  form,  and  lies  almost 
entirely  to  the  right  of  the  median  plane.  Its  weight  is  about  the  same  as  that  of 
the  horse.  Its  dorsal  surface  is  related  to  the  crura  of  the  diaphragm,  the  cceliac 
and  anterior  mesenteric  arteries,  and  the  liver.  It  is  attached  to  the  liver  at  and 
external  to  the  portal  fissure,  and  to  the  crura  of  the  diaphragm.  Between  these 
adhesions  it  is  free  and  forms  the  ventral  wall  of  the  epiploic  foramen  (of  Winslow). 
On  the  right  side  it  extends  backward  beyond  the  caudate  lobe  of  the  liver  between 
the  layers  of  the  mesoduodenuni ;  here  it  is  in  contact  with  the  upper  part  of 
the  flank  at  the  lumbo-costal  angle,  and  is  related  above  to  the  right  kidney  and 
by  its  ventro-lateral  border  to  the  ventral  part  of  the  duodenum.     The  gastro- 


intestinal or  ventral  surface  is  in  contact  with  the  dorsal  curvature  of  the  rumen 
and  the  intestine.  The  portal  vein  passes  through  the  gland.  The  left  extremity 
is  small;  the  right  or  ]x)sterior  is  wide  and  thin  and  is  often  dividetl  into  two 
branches.  The  duct  leaves  the  posterior  part  of  the  ventro-lateral  (or  right) 
border  and  enters  the  duodenum  about  twelve  inches  (ca.  30  cm.)  further  back 
than  the  bile-duct. 

THE  SPLEEN 

The  spleen  has  an  elongated,  elliptical  outline,  both  extremities  being  thin, 
rounded,  and  similar  in  size. 

Its  average  weight  is  about  30  ounces  (ca.  800  to  900  gm.),  or  about  ^  per 
cent,  of  the  body-weight.     Its  length  is  about  16  to  20  inches  (ca.  40  to  50  cm.), 
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its  width  about  5  to  6  inches  (ca.  12  to  15  cm.)i  and  in  the  middle  its  thickness  is 
about  an  inch  (ca.  2  to  3  cm.). 

The  dorsal  extremity  lies  under  the  upper  ends  of  the  last  two  ribs;  the  ventral 
extremity  is  usually  opposite  the  seventh  or  eighth  rib,  about  a  handbreadth  above 
its  junction  with  the  cartilage.  The  parietal  surface  is  convex,  and  is  related  to 
the  diaphragm.  The  visceral  surface  is  concave,  and  is  related  chiefly  to  the  left 
face  of  the  rumen,  but  also  usually  to  a  narrow  adjacent  area  of  the  reticulum. 
The  dorsal  part  is  attached  to  the  left  cms  of  the  diaphragm  and  the  left  surface 
of  the  rumen  by  peritoneum  and  connective  tissue;  the  ventral  part  is  free. .  The 
hilus  is  situated  on  the  dorsal  third  of  the  visceral  surface,  near  the  anterior  border. 

About  one-half  of  the  visceral  surface  of  the  spleen  is  attached  directly  to  the  rumen  and  is 
not  covered  by  peritoneum;  the  line  of  reflection  oi  the  latter  crosses  the  surface  obliquely,  from 
the  upper  part  of  the  posterior  border  to  the  anterior  border  a  little  below  the  middle.  Similarly 
there  is  a  narrow  uncovered  area  on  the  upper  part  of  the  parietal  surface  along  the  anterior 
l>order.  The  hilus  is  not  a  groove,  but  a  simple  depression.  When  hardened  in  silu,  the  organ 
is  seen  to  be  somewhat  twisted,  so  that  the  upper  part  of  the  parietal  surface  faces  upward  and 
forward,  while  below  it  is  directed  outward. 
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The  lips  are  thin  and  mobile;  the  upper  one  is  marked  by  a  very  distinct 
philtrum,  and  otherwise  is  not  bare. 

The  anterior  part  of  the  hard  palate  is  prominent  and  smooth;  on  the  pos- 
terior part  of  this  area  there  are  two  narrow  depressions  in  the  form  of  a  V,  at  the 
deep  anterior  ends  of  which  the  naso-palatine  ducts  open.  The  ridges  of  the  palate 
are  irregular  and  their  edges  are  smooth.  The  posterior  third  or  rather  more  of 
the  palate  is  not  ridged  and  presents  numerous  orifices  of  ducts  of  the  palatine 
glands.    The  mucous  membrane  is  often  more  or  less  pigmented. 

The  mucous  membrane  of  the  cheeks  is  covered  with  large  papill®,  many  of 
which  are  long  and  sharp-pointed,  while  others  are  short  and  blunt.  There  is  also  a 
series  of  conical  papillae  on  the  floor  of  the  mouth  under  the  lateral  part  of  the  tongue. 

The  tongue  resembles  that  of  the  ox  in  form,  but  the  tip  is  comparatively 
smooth;  the  papillse  here  are  very  numerous,  but  short  and  blunt.  This  difference 
is  in  conformity  with  the  dissimilarity  in  the  mode  of  prehension.  The  prominence 
of  the  dorsum  is  commonly  not  so  pronounced  nor  so  sharply  marked  off  in  front 
as  in  the  ox.  The  root  is  smooth.  The  mucous  membrane  of  the  dorsum  is  often 
pigmented  in  spots. 

The  dei^tal  formula  is  the  same  as  that  oi  the  ox.  The  incisor  teeth  form  a 
narrow  and  strongly  curved  arch.  The  crowns  are  long  and  narrow;  their  labial 
surfaces  are  strongly  convex  and  end  at  a  sharp  edge  which  is  used  in  cropping  the 
grass.    The  roots  are  more  firmly  embedded  than  in  the  ox. 

The  cheek  teeth  resemble  those  of  the  ox.  There  is  a  thinner  layer  of  cement, 
which  is  usually  black. 

The  average  periods  of  eruption  of  the  teeth  are  indicated  in  the  subjoined  table. 


Teeth  Temporary  Permanent 

I, At  birth  or  first  week 1  to  1 H  years 

Ij First  or  second  week 1 3^  to  2  years 

I,.  Second  or  third  week 2*2  to  3  years 

I4 Third  or  fourth  week 3}^  to  4  years 

P,  ^    2  to  6  weeks Hi  to  2  years 

P.i 

Mi 3  months  Oower),  5  months  (upper) 

Ml 9  to  12  months 

Mj 1 J-2  to  2  years 
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The  salivai7  glands  resemble  those  of  the  ox  in  general,  but  the  parotid  duct 
crosses  the  surface  of  the  masseter  muscle,  and  opens  opposite  the  third  or  fourth 
cheek  tooth. 

The  tonsil  is  bean-shaped  and  about  half  an  inch  (ca.  12  mm.)  in  length.  It 
does  not  project  into  the  fauces.  The  mucous  membrane  of  the  latter  presents  two 
deep  and  very  narrow  tonsillar  sinuses  on  either  side. 


-oove:  a.  1 

nimeo;    U.  Wly  of  ninlh   Ibonific  v., 

lebni:   7. 

Jwn  (cut  very  obliquely):   i,.  liver;   K,  r 

eticulum  ( 

The  fornix  of  the  pharynx  presents  a  median  plicated  fold  which  is  a  continua- 
tion of  the  septum  nasi.  The  pharyngeal  orifice  of  the  Eustachian  tube  has  the 
form  of  a  crescentic  slit,  placed  about  on  a  level  with  the  inferior  nasal  meatus. 
There  are  two  large  lymph  glands  and  a  number  of  h^molymph  glands  aix>ve  the 
pharynx. 

The  oesophagus  has  a  lumen  of  about  an  inch  when  moderately  distended; 
otherwise  it  resembles  that  of  the  ox. 
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The  stonuch  is  like  that  of  the  ox  in  its  general  arrangement,  lie  average 
capacity  is  about  four  gallons  (ca.  15  liters).  The  cardiac  opeoing  is  opposite  the 
middle  of  the  eighth  intercostal  space;  it  is  just  to  the  left  of  the  median  plane  and 
about  two  to  three  inches  (ca.  5  to  7  em.)  below  the  vertebral  column.  The  ventral 
sac  of  the  rumen  is  relatively  larger  and  extends  further  to  the  right  of  the  median 
plane  than  in  the  ox.  There  are  no  coronary  pillars  in  the  dorsal  sac,  but  its  upper 
part  is  papillated.  The  papillse  of  the  rumen  are  relatively  large  and  somewhat 
tongue-like;  the  largest  are  about  a  fourth  of  an  inch  {ca.  6  mm.)  in  length.  The 
leticulum  is  relatively  larger  than  in  the  ox.  Its  ventral  part  curves  more  back- 
ward and  less  to  the  right  than  in  the  ox.     The  parietal  sutiface  extends  forward  as 


far  as  the  sixth  rib  or  intercostal  space,  and  is  related  to  the  diaphragm  and  liver. 
The  fundus  lies  on  the  sternal  part  of  the  diaphragm  and  in  contact  with  the  abo- 
masum.  The  oesophageal  groove  is  disposed  much  like  that  of  the  ox,  and  is  about 
four  to  five  inches  (ca.  8  to  10  cm.)  long.  The  omasum  is  much  smaller  than  the 
reticulum,  its  capacity  being  only  about  one  pint.  It  is  oval  and  compressed 
laterally.  It  is  situated  almost  entirely  to  the  right  of  the  median  plane,  opposite 
to  the  ninth  and  tenth  ribs,  higher  than  in  the  ox,  and  has  no  contact  with  the 
abdominal  wall.  It  is  related  on  the  right  to  the  liver  and  gall-bladder,  on  the  left 
to  the  rumen,  and  l^low  to  the  abomasum.  The  laminie  are  less  numerous  than 
in  the  ox;   in  the  neck  which  connects  the  omasum  with  the  reticulum  they  have 
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the  form  of  low  thick  ridges,  and  bear  long,  pointed,  horny  papillce.  The  a 
is  relatively  larger  and  longer  than  in  the  ox.  Its  capacity  ia  about  twice  that  of 
the  reticulum  and  averages  about  two  quarts  (ca.  1.75  to  2  liters).  The  blind 
anterior  end  lies  almost  centrally  in  the  xiphoid  r^ion,  in  relation  to  the  liver  and 
reticulum.  Its  body  extends  backward  a  little  below  and  almost  parallel  with  the 
right  costal  arch.  The  pylorus  is  opposite  the  ventral  end  of  the  eleventh  or 
twelfth  intercostal  space.  The  cells  of  the  reticulum  are  much  shallower  than  in 
the  ox.  At  the  reticulo-omasal  opening  and  on  the  adjacent  part  of  the  laminte 
of  the  omasum  are  large,  pointed,  horny  papillae.  The  number  of  laminse  is  lees 
than  in  the  ox. 

The  general  arrangement  of  the  intestine  is  like  that  of  the  ox.     The  small 


Laser  omentum 


Reticuiar  imprea 


Fia.  306.— LiTEB  or  Shcbp,  VncE>j|T.  SmrjirE;    Haudbned  hi  nlu. 

intestine  is  about  80  feet  (ca.  24  to  25  m.)  long;  it«  average  diameter  is  about  an 
inch  (ca.  2  to  3  cm.),  the  caliber  increasing  in  its  terminal  part,  where  a  very 
extensive  Peyer's  patch  is  found.  The  cecum  is  about  10  to  12  inches  (ca.  25 
to  30  cm.)  long,  2  inches  (ca.  5  cm.)  wide,  and  has  a  capacity  of  about  a  quart 
(ca.  1  liter).  The  colon  is  about  15  feet  {ca.  4  to  5  m.)  long.  Its  caliber  is  at 
first  about  the  same  as  that  of  the  csecum,  but  diminishes  to  about  the  width  of 
the  small  intestine. 

The  liver  weighs  about  20  to  25  ounces  (ca.  550  to  700  gm.).  It  lies  entirely 
to  the  right  of  the  median  plane.  The  parietal  surface  is  related  almost  exclusively 
to  the  right  part  of  the  diaphragm.  The  visceral  surface  presents  extensive 
reticular  and  abomasal  impressions,  and  a  small  omasal  impression  internal  to  the 
portal  fissure.     The  umbilical  fissure  is  deep  and  partially  divides  the  gland  into 
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two  chief  lobes.  The  caudate  lobe  b  prismatic  and  blunt-pointed.  The  neck  of 
the  gall-bladder  is  long.  The  bile-duct  joins  the  pancreatic  duct  to  form  a  common 
duct  (Ductus  choledochus  communis)  which  opens  into  the  duodenum  about  one 
foot  (ca.  30  cm.)  from  the  pylorus. 

The  pancreas  is  arranged  as  in  the  a^     Its  duct  unites  nith  the  bile-duct. 

The  splMD  (Fig.  301)  is  somewhat  triangular,  with  the  angles  rounded  o£r.  It 
weighs  at>out  threeor  four  ounces  Ira.  100  grams).  Itslengthisabout  five  inches 
(ca.  12  to  13  cm.)  and  its  greatest  width  about  four  inches  (ca.  10  cm.).  The  parietal 
Hurfaco  ID  convex  and  is  related  to  the  diaphragm,  to  which  rather  more  than  the 
anterior  third  is  adherent.  The  \-isceral  surface  is  concave  and  its  anterior  half  is 
ttttuclKHl  to  the  dorsal  curvature  of  the  rumen.     The  dorsal  end  or  base  is  attached 


(<i  llic  Icfl.  cniM  of  the  diaphrngin  under  the  last  two  or  thrc<'  ribs.  The  hilus  is  at 
till'  |iii-liTiur  lm.-iiil  aiijilc.  The  ventral  end  is  narrower  and  thinner  than  the  base; 
it  in  niliialiHl  o])|Hisite  the  ninth  and  tenth  ribs  above  their  middles. 
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THE  HOUTH 
The  rima  oris  is  extensive,  the  angles  of  the  mouth  being  situated  far  Imck. 
The    upper  lip  is  thick  and  sh<irt.  and  is  blendinl  with   the  snout:  the  lower 
Up  i.1  sniull  and  pointe<l.     The  labial  ghinds  arc  few  and  sniiiil. 

The  mucous  membrane  of  the  cheeks  is  smooth.     The  buccal  glands  are 
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compactly  arranged  in  two  rows  opposite  the  cheek  teeth.  The  parotid  duct 
opens  opposite  the  fourth  or  fifth  cheek  tooth. 

The  hard  palate  is  long  and  narrow;  it  is  marked  by  a  median  furrow,  on  each 
side  of  which  are  twenty  or  more  ridges.  On  its  anterior  part  there  is  a  triai^ular 
incisive  papilla,  at  which  the  naso-palatine  ducts  open. 

The  soft  palate  is  very  thick.  Its  direction  almost  continues  that  of  the  hard 
palate,  i.  e.,  it  is  nearly  horizontal.  It  extends  to  the  middle  of  the  oral  surface 
of  the  epiglottis.'  It  has  a  median  prolongation  termed  the  uvula.  The  oral 
surface  presents  a  median  furrow,  on  either  side  of  which  is  an  oval  raised  area. 


Cliiw>epislollic  fold.    (blleaberger-Baum.  Anat.  il.  Hkiuliere.) 

marked  by  numerous  crypts;  these  elevations  are  the  tonsils.  Tonsillar  tissue 
also  occurs  in  the  lateral  walls  of  the  fauces. 

The  tongue  is  long  and  narrow  and  the  apex  is  thin.  Two  or  three  vallate 
papillie  are  present.  The  fungiform  papillse  are  small  and  are  most  numerous 
laterally.  The  filiform  papillie  are  soft  and  very  small.  On  the  root  there  are 
soft,  long,  pointed  papiUfe,  directed  backward.     Foliate  papillee  are  also  present. 

There  is  a  well-markctl  median  glosso-epiglottic  fold,  on  either  side  of  which  is 
a  depression  (Vallecula  epiglottica).     The  frcnum  Unguie  is  double. 


The  dental  formula  of  the  pig  is: 

/   3     1     4       3\ 
2|l-C-P-M-)=44 
V    3     I     4      3/ 


'  The  epiglottis  in  the  pi(t  socina  to  be  constantly  retrovelar.  The  pig  frpqiicnlly  breatlict 
throuEh  the  mouth,  and  thiH  i^  no  doubt  possible  only  when  the  soft  paiale  is  nu.ivUi  it  avvni: 
probable  that  it  is  also  shorlencd. 
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The  formula  for  the  temporary  teeth  is: 


/      3        1  i\ 

2  (  Di-Dc-Dp-I  = 

V     3       1         4/ 


The  upper  incisors  are  small;  they  are  separated  from  each  other  hy  spaces, 
and  from  the  canines  by  a  larger  interval.  The  first  incisors  are  the  largest,  are 
convergent,  and  have  no  distinct  neck.  The  second  are  narrower  and  somewhat 
smaller.  The  third  (corner)  incisors  are  much  smaller,  are  flattened  laterally, 
and  have  three  small  eminences  on  the  crown. 

The  lower  incisors  are  almost  horizontal  and  are  convergent  and  close  to- 
gether.    The  first  and  second  are  about  equal  in  size,  prismatic,  and  deeply  im- 


planted in  the  jaw.  The  labial  surface  is  slightly  convex,  the  lingual  concave  and 
marked  near  its  extremity  by  a  ridge.  The  third  incisor  is  much  smaller  and 
ba^  a  short  narrow  crown  and  a  distinct  neck. 

The  canine  tee&  or  tusks  of  the  male  are  greatly  developed  and  project  out 
of  the  mouth.  The  upper  canine  of  the  boar  may  be  about  three  or  four  inches 
(ca.  8  to  10  cm.)  long.  The  crown  is  conical  antl  is  curved  somewhat  backward 
and  outward;  the  embedded  part  is  curved  and  has  a  large  pulp  cavity.' 
The  lower  canine  may  reach  a  length  of  eight  inches  or  more  {ca.  20  cm.);  the  crown 
is  prismatic  and  is  curved  backward  and  outward  in  front  of  the  upper  one,  so  that 
the  friction  between  the  two  keeps  a  sharp  edge  on  the  lower  tooth.  In  the  sow 
they  are  much  smaller. 

The  cheek  teeth  increase  in  size  from  before  backward.     They  have  (with 
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certain  exceptions  noted  below)  complex  tuberculate  crowns;  the  term  bunodont 
is  applied  to  this  condition,  as  distinguished  from  the  selenodont  structure  in 
horses  and  cattle,  in  which  there  are  prominent  ridges  of  enamel.  They  are 
short-crowned  teeth  with  a  distinct  neck  and  root.  The  first  tooth  in  each 
jaw  is  small,  simple,  and  appears  only  once;  in  the  lower  jaw  it  is  near  the 
canine,  in  the  upper  near  the  second  cheek  tooth.  The  next  two  teeth  arc  larger, 
laterally  compressed,  and  sectorial.  The  fourth  tooth  below  is  larger,  but  otherwise 
Uke  the  preceding  ones,  while  the  upper  one  is  much  wider  and  is  tuberculate. 


FiQ.  300. — SuFERnciAL  ax.*NDa  OF  He»d  of  PlO. 
a.  Parolid  gland;   a',  a',  cervical  aiul  Btibmnxillary  jtnglfis  of  a;   li,  r.  vpn1r*J  and  Uor«al  buccal  glaiu]^; 
<J.  IsbUt  glanrla:  r.  mswter  mu.-cle:  /./M.vmuh  Rlaudii:   n,  dutled  lioe  indiealins  outUne  of  lubiuaMllary  elana. 
which  is  concealed.     (Ellenlwrcer-Dauui.  Anal.  <l.  Hausiiere.) 

The  average  periods  of  eruption  of  the  teeth  are  given  in  the  subjoined  table. 

Tooth  Eai'mON  Ckanoe 

I,.  ..  .2  to4  weeks 12  months 

Ij.  .  . .  I  upper  2  to  3  months 

\  lower  I J  i  to  2  months IG  to  20  months 

I).  .  .  .Before  birth S  to  10  months 

C  ...-Before  birth »  to  10  months 

P|. . .  .5  months 

P,....5  to7  weeks 1 

Pj. . ,  ,  f  upper  4  to  8  days 

1  lower  2  to  4  weeks .  ^  12  to  15  months 

P, J  upper  4  to  8  days 

\  lower  2  lo  4  weeks 

M,.  ..  .4  to  6  months 

M, 8  to  12  months 
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Theparotid  gland  is  large  and  triradiate.  It  extends  very  little  on  to  the  mas- 
seter  muscle  and  its  upper  angle  does  not  quite  reach  the  base  of  the  ear.  It  b 
pale  in  color,  and  is  embedded  in  fat  in  animals  in  good  condition.  On  its  deep 
face  are  several  large  subparotid  lymph  glands,  some  of  which  are  only  partially 
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covered  by  the  parotid.  The  duct  arises  on  the  deep  face,  has  a  course  similar 
to  that  of  the  ox,  and  perforates  the  cheek  opposite  the  fourth  or  fifth  upper  cheek 
tooth.  Small  accessory  glands  (Glandule  parotides  accessorite)  may  be  found 
along  the  course  of  the  duct. 


THE   MOUTH 


The  submazillaiy  gland  is  small,  reddish  in  color,  and  oval  in  outline;  it  13 
covered  by  the  parotid.  Its  superficial  face  is  convex,  and  is  marked  by  rounded 
prominences.     From  its  deep  face  a  narrow  process  extends  forward  about  two  or 


Fio.  311.— Saoittal  Sectioh  of  Phabthqeal  RiaioH  or  Pro,  Paktlt  SmEMATtc. 
i,  Pal&t«  bone:  M.  Bphmokl  bone;  f,  apbenoidal  linua;  f,  occjpilil  bone;  d.  epi^oltis;  i,  aryl«acqd  earti' 

It,  veDlrmL  mUBClH  of  bead:  a.  soft  palate;  a',  free  eJ^  of  a;  b.  domal  walj  of  pharynic;  e.  Fornix  of  pbvyu;  d, 
cmvily  af  iMiynx;  e.  a.  Daao-pharynx;  /.  oro-pbaryaji^  A,  posterior  pillar  of  aoft  palate:  i.  dolled  liiw  ioJicating 
lateral  bouiulary  between  aMtal  cavity  and  pharynx:  k.  aditua  Laryngis;  I.  ciitrmnce  (o  a»pba#ua;  m.  Euataehian 
onGce;  a,  pbaryngoal  receai:  o^poaterior  nana.     (After  LUenberger,  in  Leiaerinc'i  AtLaa.) 

three  inches  (ca.  5  to  7.5  cm.)  beneath  the  mylo-hyoideus  muscle  along  with  the 
duct.     The  latter  opens  near  the  frenum  linguae,  but  there  is  no  papilla. 

The  sublingual  gland  has  an  arrangement  similar  to  that  of  the  ox.    The  pos- 


terior part  (Glandula  sublingualis  grandicanalans)  is  rcddish-ycIlow  in  color,  and 
ia  about  two  inches  (ca.  5  cm.)  long,  and  half  an  inch  wide;  its  posterior  end  is  in 
relation  to  the  submaxillary  gland  and  its  duct.     The  anterior  part  is  much 
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—      being  two  or  three  inches  (ca.  5  to  7  cm.)  long  and  about  twice  the  width 
l^r^^^j^jkness  of  the  posterior  part.     All  or  most  of  the  ducts  from  the  posterior 


.  unite  to  form  the  ductus  sublingualis  major,  which  opens  near  the  ductus 
P*^3jtiUari8.  Eight  or  ten  ductus  sublinguales  minores  convey  the  secretion 
from  the  anterior  part  through  the  floor  of  the  mouth. 


FiQ.  315— VtacERAL  Surface  o»  Stow.ch  or  Pio,       Fia.31fl.— Eti 


0,  pyloric  (phinoler;  p",  pyloric  ptomine 


THE  PHARYNX 

The  pharynx  presents  in  its  posterior  part  a  median  cul-de-sac  about  an  inch 

and  a  half  (ca.  3  to  4  cm.)  long,  which  is  situated  between  the  ventral  straight 

muscles  of  the  head  and  the  origin  of  the  oesophagus.     Its  lower  mar^n  is  formc<l 

"y  the  junction  of  the  posterior  pillars  of  the  soft  palate,  which  contun  muscu- 
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lar  tissue  derived  from  the  palatinus  and  palato-pharyngeus.  The  vault  of  the 
pharynx  (Fornix  pharyngis)  is  divided  by  a  median  fold  of  mucous  membrane 
which  is  a  direct  continuation  of  the  septum  nasi.  On  either  dde  of  this  is  an  in- 
fundibulum  in  which  the  Eustachian  tube  opens. 

THE  (ESOPHAGUS 
The  oesophagus  is  short  and  nearly  straight.  It  has  (according  to  Rubeli)  a 
potential  caliber  of  nearly  3  inches  (ca.  7  cm.)  at  either  end,  and  about  1^  inches 
(ca.  4.2  cm.)  in  its  middle  part.'  The  muscular  coat,  except  near  the  cardia,  is 
striated.  There  are  mucous  glands  in  the  submucosa  to  about  the  middle  of  the 
tube. 


THE  STOMACH 
The  stomach  is  lai:%e  and  pyriform.     Its  average  capacity  is  about  I}^  to  2 
gallons  (ca.  5.7  to  8  liters).     When  full  it  extends  bacltward  to  the  last  left  inter- 
'It  is  usually  slatwi  Ihat  the  rardiuc  eml  is  funnMi'luipi'il.  hut  it  is  not  so  in  formalin 
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costal  Space  laterally  and  the  umbilicus  ventrally.  The  left  portion  is  largo  and 
rounded,  while  the  right  portion  (Pars  pylorica)  is  small,  and  bends  sharply  upward 
to  join  the  small  intestine.     The  parietal  surface  is  related  to  the  liver,  gall-bladder, 


and  diaphragm.  The  visceral  surface  is  related  to  the  intestine,  the  mesentery, 
and  the  pancreas.  The  great  curvature  is  related  to  the  diaphragm,  spleen,  and 
abdominal  floor.    The  pyloric  end  lies  on  the  right  lateral  lobe  of  the  liver.     The 


iJeum;  /.  folili  (.Cranula) 


left  extremity  presents  a  flattened  conical  blind  pouch,  the  diverticulum  ventriculi, 
the  apex  of  which  projects  backward.  The  oesophagus  joins  the  stomach  very 
obliquely,  almost  in  the  median  plane,  and  about  three  or  four  inches  (ca.  8  to  10 
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cm.)  below  the  twelfth  thoracic  vertebra.  The  cardiac  opening  is  slit-like  and  is 
bounded  above  and  to  the  left  by  a  fold  which  contains  a  thickening  of  the  internal 
oblique  layer  of  the  muscular  coat.  The  opening  into  the  diverticulum  is  situated 
above  and  a  little  to  the  left  of  the  cardia;  it  is  transversely  oval,  and  is  bounded 
(except  externally)  by  a  thick  fold  which  contains  spirally  arranged  muscular 
fibers.  The  mucous  membrane  may  be  divided  into  four  regions.  Over  a  quadri- 
lateral area  around  the  cardia  (about  one  inch  on  the  right  and  two  or  three  inches 
on  the  left  side  of  the  orifice)  it  is  oesophageal  in  character,  and  presents  a  number  of 
folds.  A  sharp  line  of  demarcation  separates  this  from  the  rest  of  the  mucous 
membrane,  which  is  soft  and  glandular.  The  second  or  cardiac  gland  region  is 
pale  gray  in  color  and  thin  (ca.  0.5  to  1  mm.) ;  it  extends  about  to  the  middle  of 
the  stomach.  The  third  or  fundus  gland  region  is  readily  distinguished  by  its 
thickness  (ca.  3  mm.)  and  its  brownish-red  mottled  appearance.^  The  fourth  or 
pyloric  region  is  pale,  thinner  than  the  preceding,  and  presents  a  number  of  irregular 
folds.  At  the  pylorus  there  is  a  remarkable  ridge  which  projects  from  the  wall  of 
the  lesser  curvature  and  diminishes  considerably  the  size  of  the  orifice.  It  is  about 
an  inch  and  a  half  (ca.  3  to  4  cm.)  long  and  nearly  half  an  inch  (ca.  1  cm.)  high. 
Sometimes  it  is  grooved;  in  other  cases  it  has  the  form  of  a  rounded  eminence 
attached  by  a  pedicle  to  the  wall.  Fibers  from  the  circular  muscular  coat  extend 
into  it. 


Fbstvfftm.  C4UMC 


Fio.  321. — LivRR  OF  Pio,  Sorr  Specimen  Sketched  with  Ix>be8  Diuwn  Apart. 


THE  INTESTINE 

The  small  intestiiie  is  50  to  65  feet  (ca.  15  to  20  m.)  long.  The  mesen- 
tery of  about  the  first  two  feet  (ca.  60  cm.)  is  two  to  two  and  a  half  inches 
(ca.  5  to  6  cm.)  long;  this  part  may  be  termed  duodenum.  The  remainder  (Jejuno- 
ileum)  has  a  mesentery  about  six  to  eight  inches  (ca.  15  to  20  cm.)  long,  which  is 
thick  and  contains  a  quantity  of  fat,  and  numerous  large  lymph  glands  at  its  root; 
the  root  is  attached  in  the  sublumbar  region  behind  the  stomach  and  blends  here 
with  the  mesentery  of  the  large  intestine.  The  small  intestine  is  arranged  in  close 
coils  and  lies  mainly  on  the  left  side  and  floor  of  the  abdomen,  from  the  stomach 
to  the  pelvis;  some  coils,  however,  lie  against  the  right  flank.  The  opening  of  the 
bile  duct  is  about  one  or  two  inches  (ca.  2.5  to  5  cm.)  from  the  pylorus,  and  that 
of  the  pancreatic  duct  about  four  or  five  inches  (ca.  10  to  15  cm.)  beyond  it.   Pejet^s 

'  It  will  be  noted  that  the  fimdus  gland  region  does  not  extend  up  to  the  leaser  curvature; 
here  the  cardiac  mucosa  joins  the  pyloric. 
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patches  and  solitary  glands  are  numerous  and  very  distinct ;  the  patches  are  usually 
band-like  and  prominent;  the  solitary  glands  form  projecting  nodules  marked  by 
crypts. 

The  large  iatestine  is  about  15  feet  (ca.  4  to  5  meters)  in  length,  and  is  for  the 
most  part  much  wider  than  the  small  intestine;  it  is  connected  by  a  mesentery 
with  the  dorsal  abdominal  wall  between  the  kidneys.  The  ciecum  is  cylindrical, 
about  8  to  12  inches  (ca.  20  to  30  cm.)  long,  and  3  to  4  inches  (ca.  8  to  10  cm.)  wide. 
It  lies  against  the  upper  part  of  the  right  flank,  its  blind  end  reaching  to  within 
about  two  inches  (ca.  5  cm.)  of  the  pelvic  inlet.  The  ileum  joins  the  ctecum 
obliquely  and  projects  somewhat  into  its  lumen.     The  colon  has  at  first  about  the 


Hepatic  d\ 
(Esophageal  n< 


same  caliber  as  the  ciecum,  but  becomes  gradually  smaller.  Most  of  it  is  arranged 
in  three  close,  double  spiral  coils  in  the  mesentery,  in  relation  chiefly  to  the  right 
flank  externally,  and  to  the  small  intestine  behind  and  to  the  left.  On  emerging 
from  this  spiral  labyrinth,  it  passes  fom'ard  to  the  stomai^h  and  pancreas  and  then 
turns  backward;  this  terminal  part  is  narrow,  median  in  position,  and  closely 
attached  by  a  short  mesentery  to  the  sublumbar  region.  The  rectum  is  usually 
surrounded  by  a  quantity  of  fat.  The  csecum  has  three  longitudinal  muscular 
bands  and  three  rows  of  sacculations,  which  are  continued  a  short  distance  on  the 
colon.  The  spiral  colon  has  two  bands  and  two  series  of  sacculations,  which, 
however,  gradually  disappear  in  the  centrifugal  part. 
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THE  LIVER 

The  liver  is  relatively  large,  its  average  weight  being  about  4  to  4}^  pounds 
(ca.  2  kg,).  It  is  thick  and  very  strongly  curved."  It  is  divided  by  three  deep 
interlobar  incisures  into  four  principal  lobes  —  right  lateral,  right  central,  left 
central,  left  lateral;  the  last  of  these  is  usually  considerably  the  largest.  On  the 
upper  part  of  the  right  lateral  lobe  is  the  caudate  lobe  and  its  process.  That 
part  of  the  right  central  lobe  which  lies  below  the  portal  fissure  and  to  the  left  of 
the  gall-bladder  and  cystic  duct  ia  homologous  with  the  quadrate  lobe  of  man. 
The  parietal  surface  is  extremely  convex,  its  most  anterior  part  reaching  to  a 
plane  through  the  lower  part  of  the  sixth  or  seventh  intercostal  space.    The 


viscera)  surface  is  deeply  concave;  most  of  it  is  related  to  the  stomach,  for  which 
there  is  a  correspondingly  large  and  deep  gastric  impression.  There  is  a  duodenal 
impression  on  the  upper  part  of  the  right  lateral  lobe,  but  no  renal  impression,  as 
the  right  kidney  does  not  touch  the  liver.  The  fossa  for  the  gall-bladder  is 
mainly  on  the  right  central  lobe,  but  also  in  part  on  the  adjacent  surface  of  the 
left  central  lobe.  The  posterior  vena  cava  enters  the  dorsal  border  of  the 
caudate  lobe  and  soon  becomes  entirely  embedded  in  the  gland-substance,  emerg- 
ing only  at  its  passage  through  the  diaphragm.  The  oesophageal  notch  is  large 
and  is  occupied  mainly  by  the  large  right  crua  of  the  diaphragm.    The  right 

'  The  description  here  pven  is  based  mainly  on  the  appearance  of  the  orKan  as  hardened 
in  tUu,  which  difFers  radically  from  that  of  the  soft  organ,  aa  is  seen  on  comparison  of  the  annexed 
figure  <Rg.  321) 
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lateral  border  extends  backward  to  the  upper  part  of  the  twelfth  intercostal  space 
or  thirteenth  rib.  The  left  lateral  border  is  opposite  the  eighth  rib  and  intercostal 
space.     The  ventral  border  extends  backward  about  as  far  as  the  umbilicus. 

There  are  no  lateral  ligaments  and  the  falciform  ligament  disappears  early. 

The  gall-bladder  is  attached  in  the  fossa  vesica  felleie  on  the  right  central  lobe, 
at  a  considerable  distance  from  the  ventral  border.  The  cystic  duct  joins  the  hepa- 
tic duct  at  an  acute  angle  immediately  after  the  emergence  of  the  latter  from  the 
portal  fissure.  The  bile  duct  (Ductus  choledochus)  opens  at  the  papilla  duodeni 
about  one  or  two  inches  (ca.  2.5  to  5  cm.)  from  the  pylorus. 

Owing  to  the  large  amount  of  interlobular  tissue,  the  lobules  are  mapped  out 
sharply;  they  are  polyhedral  in  form  and  are  1  to  2.5  mm.  in  diameter.  For  the 
same  reason  the  gland  tissue  is  much  less  friable  than  that  of  the  other  animals, 
from  which  it  is  easily  distinguished. 


i>.C«Ullilloo(tUiiphf«cm;  C,  ureter;  V".  .S.,vesicula  temiDelis;  B.k.,  bulbourolhrfll  glond;  P,  penii 
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THE  PANCREAS 
The  pancreas  is  elongated,  and  is  situated  transversely  on  the  dorsal  abdominal 
wall,  with  its  right  extremity  on  the  ventral  surface  of  the  right  kidney,  and  the  left 
end  touching  the  dorsal  end  of  the  spleen  and  the  left  kidney.     The  right  portion 
has  two  lobes;   the  posterior  lobe  bends  around  the  great  mesenteric  artery  and 
the  portal  vein;  the  anterior  one  is  pointed,  extends  downward  and  forward  about 
in  the  median  plane,  and  is  attached  to  the  portal  fissure  and  the  duodenum.     The 
left  portion  is  prismatic  and  rests  mainly  on  the  left  sac  of  the  stomach,  its  left 
extremity  being  included  between  the  left  kidney  and  the  dorsal  end  of  the  spleen. 
The  pancreatic  duct  passes   from   the  anterior  lobe 
directly  through  the  duodenal  wall,  opening  about  five 
or  six  inches  (ca.  12.5  to  15  cm.)  from  the  pylorus.     The 
interlobular  tissue  usually  contains  a  good  deal  of  fat. 


THE  SPLEEN 
The  spleen  is  long  and  narrow.  Its  long  axis  is 
nearly  dorso-ventral  in  direction,  and  is  slightly  curved 
to  conform  to  the  left  part  of  the  greater  curvature  of 
the  stomach.  The  dorsal  end  lies  under  the  vertebral 
ends  of  the  last  three  ribs.  The  ventral  end  is  smaller, 
reaches  to  the  ventral  abdominal  wall,  and  lies  against 
the  left  lobe  of  the  hver.  The  visceral  surface  has  a 
longitudinal  ridge  on  which  the  hilus  is  situated;  this 
divides  the  surface  into  nearly  equal  gastric  and  in- 
testinal area.'i.  The  spleen  is  attached  so  loosely  to 
the  stomach  that  it  may  be  regarded  as  being  inter- 
calated in  the  great  omentum.  In  lance  subjects  it  may 
reach  a  length  of  15  to  18  inches  (ca.  38  to  45  cm.)  and 
a  width  of  3  to^  inches  (ca.  8  to  10  cm.). 
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THE  HOUTH  Flo.  320.— To^ori;  or  Doo. 

The  dze  and  form  of  the  mouth  vary  ^eatly  in  o-Tomii;  t.  vaiiBi*  p 

different  breeds,  the  cavity  being  in  some  long  and  paiiitir"  '' 


i.  lunitifon 


narrow,  in  others  short  and  wide.    The  runa  oris  i: 

very  extensive,  so  that  the  labial  commissure  is  oppo-     "|„[™'t']j.*;  ?^^''   ■'■>'»^"|- 

site  the  third  or  fourth  cheek  tooth.    The  lips  are  thin     berger-Bsuin,  Anai.d.  Hatu-iierci 

and  mobile,  and  present  numerous  tactile  hairs.     The 

upper  lip  has  a  small,  central,  bare  area  which  forms  part  of  the  muzzle,  and  is 

marked  by  a  central  groove,  the  philtrum,  or  (as  in  the  bull-dog)  a  fissure,  giving 

the  appearance  of  harelip.     The  lateral  borders  of  the  lower  lip  are  flaccid  and 

denticulated.     The  mucous  membrane  is  usually  pigmented   and  forms  distinct 

frcna  labiorum.     The  labial  glands  are  small  and  scanty. 

Ttii!  cheeks  are  loose  and  capacious,  and  their  mucous  lining  is  smooth  and 
more  or  less  pigmented.  The  parotid  duct  opens  usually  opposite  the  third  upper 
cheek  tooth.  Near  the  last  tooth  are  the  openings  of  the  four  or  five  ducts  from 
the  orbital  gland. 

The  hard  palate  is  widest  between  the  fourth  pair  of  cheek  teeth.      It  has 
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All  of  the  teeth  have  short  crowns  and  distinct  necks;  they  erupt  rapidly. 
The  crowns  are  white,  being  destitute  of  cement. 

The  incisors  are  placed  almost  vertically  and  close  together  in  the  jaw-bones. 
They  do  not  correspond  to  an  opposing  tooth,  but  rather  to  parts  of  two  teeth  of 
the  other  jaw.  The  crowns  are  trituberculate,  the  central  projection  being  the 
largest.  They  increase  in  size  from  the  first  to  the  third.  The  labial  surface  is 
convex,  the  lingual  slightly  concave,  and  marked  off  from  the  neck  by  a  V-shaped 
ridge,  the  cingulum.  The  roots  are  flattened  transversely.  The  lower  incisors 
are  smaller  than  the  upper  ones.     One  or  two  supernumerary  teeth  may  be  present. 


/f-d.  Ineiaon:  C.  cunine;    Pl-i 


The  canine  teeth  are  large,  conical,  and  curved .  The  upper  canine  is  separated 
from  the  corner  incisor  by  an  interval  into  which  the  lower  canine  is  received  when 
the  jaws  are  closed.'  The  lower  canine  is  close  to  the  corner  incisor.  The  root  is 
about  an  inch  (ca.  2  to  3  cm.)  long  and  is  flattened  laterally. 

The  cheek  teeth  are  typically  ^,  but  in  brachycephalic  breeds  they  are  com- 
monly reduced  to  ^,  and  in  extreme  cases  even  to  ^.     The  reduction  occurs  at  either 

•  In  the  bull-do|c,  which  ia  very  prof^athic  ("undershot"),  the  lower  canines  are  opposite 
to  or  slightly  in  front  of  Ihe  plane  ot  the  upper  inrimira,  and  the  upper  canineH  are  about  opposite 
to  the  firat  lower  cheek  teelh.  In  the  epignathic  ("overshot")  dacbehund  the  lower  canineB  arc 
under  or  slightly  behind  the  upper  ones. 
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end  or  at  both  ends  of  the  series.*  The  first  tooth  appears  only  once.  The  fourth 
tooth  of  the  upper  row  and  the  fifth  of  the  lower  row  are  much  larger  than  the  rest, 
and  termed  sectorial  or  camassial  teeth.  From  the^ie  the  teeth  diminish  in  size 
both  forward  and  backward.  The  upper  and  lower  teeth  do  not  correspond,  but 
rather  dovetail.  The  teeth  behind  the  sectorial  ones  are  tuberculate,  i.  e.,  have 
rounded  eminences  on  the  masticatory  surface.  The  others  are  all  sectorial  in 
character,  i.  e.,  have  sharp-edged,  pointed  projections,  the  middle  one  being  the 
most  prominent.  The  premolars  are  laterally  compressed,  and  are  separated  by 
intervals  from  the  canines  and  from  each  other,  except  in  the  brae hy cephalic 
breeds.  The  upper  molars  have  wide,  somewhat  quadrangular  crowns,  and  three 
roots.  The  crown  of  the  upper  fourth  premolar  (Dens  sectorius)  is  divided  into 
two  pointed  lobes  and  has  an  antero-intemal  tubercle;   it  has  three  roots.     The 
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impund  (Kawnoff):    I.  iismtUl  kIxo'I:   (,  subnmiillary  lUmJ^ 


crown  of  the  first  lower  molar  (Dens  sectoriuw)  is  compressed  laterally  and  has  two 
pointcti,  Kharp-C(igc<l  lobes,  behind  which  are  one  or  two  tubercles ;  it  has  two  roots. 
The  average  periods  of  eruption  are  given  below. 


P, 4  to  5  nionfhs. 

P, 4  to5  wookf... 

1*, :tto4  w»H.ks.. 


o  .'>  months 
0  fi  nionlha 


J  upper  .">  to  fi  n 
\  lower  41 J  lo  5 
.6  to  7  iiiimtlis. 


'  IncrciLse  in  number  also  occurs,  the  supernumerary  Icelh  being  at  cither  end  of  tlic  Beria. 
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THE  SALIVARY  GLANDS 

The  parotid  gland  is  small.  Its  upper  part  is  wide  and  is  divided  into  two 
lobes  by  a  deep  notch  into  which  the  base  of  the  ear  is  received.  The  lower  end 
is  small  and  overlaps  the  submaxillary  gland.  The  duct  leaves  the  gland  at  its 
anterior  border,  crosses  the  masscter  muscle,  and  opens  into  the  mouth  opposite 
the  third  upper  cheek  tooth.  Small  accessory  glands  (Glandulie  parotidEe  acces- 
sorise) are  sometimes  found  along  the  course  of  the  duct. 

The  submaxillary  gland  is  usually  larger  than  the  parotid.  In  large  dog^  it 
is  about  two  inches  (ca.  5  cm.)  long  and  an  inch  or  more  (ca.  3  cm.)  wide.  It  is 
rounded  in  outline  and  of  a  pale  yellow  color.  Its  upper  part  is  covered  by  the 
parotid,  but  it  is  otherwise  superficial,  and  is  palpable  in  the  angle  of  junction  of 
the  jugular  and  external  maxillary  veins.  The  duct  leaves  the  deep  face  of  the 
gland,  passes  along  the  surface  of  the  digastricus  and  stylo-glossus,  and  opens  into 
the  mouth  near  the  frenum  linguse  on  a  very  indistinct  papilla. 

The  sublingual  gland  is  divided  into  two  parts.  The  posterior  part  (Glandula 
sublingualis  grandicanalaris)  lies  on  the  digastricus  muscle  in  intimate  relation  with 


of  soft  pbJ&i«  wh«n  roiite 
pbvyni;  c,  pueTerior  wd 


the  submaxillary  gland,  but  clearly  separable  from  it  after  removal  of  the  common 
fibrous  capsule.  It  has  a  pointed  anterior  process.  The  duct  (Ductus  sublingualis 
major)  accompanies  the  submaxillary  duct,  and  usually  opens  beside  it,  but  in 
some  cases  joins  it.  The  anterior  part  (Glandula  sublingualis  parvicanalaris)  is 
long  and  narrow;  it  lies  on  the  stylo-glossus  muscle.  It  has  a  number  (8  to  12) 
of  small  ducts  (Ductus  sublinguales  minores),  some  of  which  open  directly  into  the 
mouth,  while  others  join  the  large  duct. 

The  orbital  or  zygomatic  gland  (Glandula  zygomatica)  represents  the  superior 
molar  glands  of  herbivora.  It  is  prismatic  and  is  situated  in  the  orbital  region, 
between  the  zygomatic  arch  and  the  internal  pterj-goid  muscle,  in  contact  with  the 
periorbita.  It  has  four  or  five  ducts  (Ductus  zygomatic!)  which  open  near  the 
last  upper  cheek  tooth;  one  of  them  (canal  of  Nuck)  is  almost  as  large  as  the 
parotid  duct;  the  others  are  small. 

THE  PHARYNX 
The  fornix  is  narrow.     The  orifices  of  the  Eustachian  tubes  are  small  and  slit- 
like;  the  end  of  the  tube  causes  a  rounded  projection  of  the  mucous  membrane 
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(Torus  tubarius).  The  cesophageal  opening  is  relatively  small  and  is  encircled  by  a 
fold  of  the  mucous  menabrane.  The  hyo-pharyngeus  muscle  is  clearly  divided 
into  a  kerato-pharyngeus  and  a  chondro-pharyngeus. 

THE  (ESOPHAGUS 
The  oesophagus  is  relatively  wide  and  dilatable  except  at  its  origin.  The 
constriction  at  its  origin  is  termed  the  isOunus  oesophagi.  The  cardiac  end  is 
slightly  dilated;  it  joins  the  stomach  under  the  tenth  or  eleventh  thoracic  vertebra, 
slightly  to  the  left  of  the  median  plane.  The  muscular  tissue  is  striated  and  con- 
sists mainly  of  two  layers  of  spiral  fibers  which  cross  each  other;  near  the  cardia, 
however,  the  libers  are  longitudinal  and  circular.  There  are  mucous  glands  and 
lymph  glands  in  the  submucosa  throughout. 


(Eaophagua 


THE  STOHACH 
The  stomach  is  relatively  large.     Its  capacity  in  a  dog  weighing  about  40 
pounds  is  about  six  to  seven  pints. 

n  R      y^'in  eatimatfls  the  average  capacity  at  about  3  litera  (ra.  6H  pinta),  with  a  range  between 
"i"^'' 8  Utera  (ca.  li  U>17H  pinta).  Neumayer  gives  the  capacity  as  100  to 250  c.c. per  kilogram 
^^y-^eight  (ca.  2.7  ounces  per  pound).     The  average  capacity  of  the  human  stoniach  is  eeti- 
mated  at  35  to  40  ouncea  —only  about  one-half  ot  that  of  a  dog  ot  mediuni  size. 

When  full  it  is  irregularly  pyriform.  The  left  or  cardiac  part  (Corpus 
ventriculi)  ig  i^rge  and  rounded,  while  the  right  or  pyloric  part  (Pars  pylorica)  is 
small  and  cylindrical.  When  empty,  or  nearly  so,  the  left  sac  is  strongly  contracted; 
the  pyloric  part  is  not  materially  affected  by  variations  in  the  amount  of  ingesta. 

The  parietal  surface  of  the  full  stomach  is  very  extensive,  strongly  convex, 
and  faces  partly  forward,  but  largely  to  the  left.  It  is  related  to  the  !iver,  the  left 
part  of  the  diaphragm,  and  the  left  and  ventral  abdominal  wall  as  far  back  as  a 
transverse  section  through  the  second  or  third  lumbar  vertebra. 

The  visceral  surface  is  much  less  extensive  and  is  considerably  flattened;  it 
faces  chiefly  to  the  right,  and  is  related  to  the  intestine,  pancreas,  and  left  kidney. 

The  upper  part  of  the  lesser  curvature  is  nearly  straight  and  vertical,  but  the 
lower  part  forms  a  deep,  narrow  angle,  due  to  the  fact  that  the  pyloric  part  is 
directed  sharply  forward  and  upward. 
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The  greater  curvature  is  nearly  four  times  as  long  as  the  lesser  curvature. 
In  the  full  stomach  it  extends  considerably  behind  the  left  costal  arch  (having 
carried  the  spleen  backward);  ventrally,  it  lies  oa  the  abdomiDal  wall,  almost 
midway  from  the  xiphoid  cartilage  to  the  pubis. 


The  left  extremity  or  fundus  is  large  and  rounded;  it  is  the  most  dorsal  part 
of  the  organ,  and  lies  under  the  dorsal  ends  of  the  eleventh  and  twelfth  ribs. 

The  pyloric  extremity  is  small  and  is  directed  forward  and  somewhat  upward; 
it  lies  usually  about  an  inch  or  two  (ca.  3.5  to  5  cm.)  below  the  cardla,  a  little  to 
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The  cardia  is  situated  about  two  to 
three  inches  (ca.  5  to  7  cm.)  from  the  left  extremity,  and  is  oval;  it  lies  a  little  to 
the  left  of  the  median  plane,  below  the  tenth  or  eleventh  thoracic  vertebra. 

When  empty,  or  nearly  so,  the  stomach  is  separated  from  the  ventral  abdomi- 
nal wall  by  the  liver  and  small  intestine,  and  the  great4.'r  curvature  extends  back  to 
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THE   INTESTINE  ^1 

fold,  except  at  the  terminal  part.  Here  there  are  two  short  folds,  one  of  which 
joins  the  mesocolon;  the  other  passes  on  to  the  terminal  part  of  the  colon.  The 
first  part  of  the  mesoduodenum  contains  the  right  branch  of  the  pancreas.  Its 
root  is  blended  with  the  mesocolon  to  form  a  common  mesentery.  The  remainder 
of  the  small  intestine  forms  numerous  coils,  and  is  attached  by  a  wide  mesentery 
to  the  sublumbar  region.  The  pancreatic  and  bile  ducts  open  into  the  duodenum 
about  two  or  three  inches  (ca.  5  to  8  cm.)  from  the  pylorus;  the  accessory  pancreatic 
duct  opens  an  inch  or  two  (ca.  2.5  to  5  cm.)  further  back.  The  mucous  membrane  has 
very  long  villi.  The  duodenal  (Brunner's)  glands  occur  only  near  the  pylorus.  Peyer's 
patchesarenumerous(abouttwenty  in  young  subjects),  and  begin  in  the  duodenum. 
They  are  usually  elliptical  in  outline,  but  the  last  one  is  band-like,  reaches  to  the  end 


Tia.  SM.— Dkkp  DiHHKcmoH  or  ABDOHiN:kL  Vtbcrh*  op  Don  (Fimalx). 

BL. Bladder:  fi,  body:  C,  C,  corniu  of  u  tenia ;  O.O-. ovuiea:  L.  X.lsft  kidney.     The  connsled  part  of  th«  colon 
ia  iadicBlad  by  UoltBd  liri«A.     (From  pbolognpb  of  formAliD-huxlened  nubieci.) 

of  the  ileum  and  is  four  to  sixteen  inches  (ca.  10  to  40  cm.)  long  in  young  dogs  (Ellen- 
berger).     There  is  an  ileo-CEecal  valve.'     The  muscular  coat  is  relatively  thick. 

The  large  intestine  is  two  to  two  and  a  half  feet  (ca.  60  to  75  cm.)  long. 
Its  caliber  is  about  the  same  as  that  of  the  small  intestine,  and  it  has  neither  longi- 
tudinal bands  nor  sacculations. 

The  ctecum  is  about  three  or  four  inches  (ca.  8  to  10  cm.)  long,  and  is  twisted 
in  a  spiral  fashion.     The  twist  is  maintained  by  the  peritoneum,  which  attaches  it 

'  The  vslve  does  not  seem  to  be  efficient,  since  experience  allows  that  rectal  injections  can 
be  m&dc  to  pass  beyond  it.  This  may  be  partly  due  also  to  the  fnot  Ihal  the  lerminul  part  of  the 
ileum  nina  horitoDtally  forward,  and  the  ileo-ciEcal  ori6ce  faces  into  the  beginning  of  the  cokia. 
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to  the  ileum.     It  is  situated  usually  agunst  the  middle  of  the  upper  part  of  the  right 
flank,  below  the  duodenum  and  the  right  branch  of  the  pancreas.* 

The  colon  is  attached  to  the  sublumbar  region  by  a  mesentery,  the  mesocolon. 

It  presents  three  parts,  which  correspond  to  the  ascending,  transverse,  and  descend- 

ii^  colon  of  man.     The  first  or  right  part  (Colon  ascendens)  is  very  short.     It 

begins  at  the  junction  of  the  ileum  and  cfficum,  and  passes  forward  along  the  inner 

surface  of  the  duodenum  and  the  right  branch  of  the  pancreas  till  it  reaches  the 

pyloric  part  of  the  stomach;  here  it  turns  inward  and  crosses  the  median  plane, 

forming  the  transverse  part  (Colon  transversum).     The  third  or  left  part  (Colon 

deacendens)  passes  backward  in  the  sublumbar  region  along  the  inner  border  or 

ventral  surface  of  the  left  kidney;  then  inclines  toward  the  median  plane  and  joins 

the  rectum.'     The  caliber  of  the  colon 

is  about  the  same  throughout.    It  has 

no  bands  nor  sacculations. 

The    mucous    membrane    of    the 
'  Cfficum     contains     numerous     solitary 

glands;  they  are  found  also  in  the  first 
part  of  the  colon. 

The  rectum  is  almost  completely 
covered  with  peritoneum,  the  line  of  peri- 


Fio.  3S3.— T.-r-m 


toneal  reflection  being  under  the  second  or  third  coccygeal  vertebra.  At  the  junc- 
tion of  the  rectum  and  anus  the  mucous  membrane  has  a  stratified,  squamous 
epithelium,  and  contains  the  anal  glands.  A  small  opening  on  either  side  IcaiJs  into 
two  lateral  anal  sac&  (Sinus  paranalcs) ;  these  are  usually  about  the  size  of  a  hazel- 
nut, and  contain  a  dirty  gray,  fatty  substance,  which  has  a  peculiar  anti  very 
unpleasant  odor.  The  skin  which  lines  the.se  pouches  contains  coil-glands.  Fur- 
ther back  the  skin  contains  large  sebaceous  glands  and  peculiar  circumanal  glands. 
The  retractor  ani  muscle  is  extensive.  It  arises  from  the  shaft  of  the  ilium,  the 
pubis,  and  the  symphysis  pelvis,  and  passes  upward  and  backward  to  end  on  the 
first  coccygeal  vertebrse  and  the  sphincter  ani  extemus.  The  retractors,  together 
with  the  coccygei,  form  a  sort  of  pelvic  diaphragm,  analogous  to  that  of  man. 

THE  LIVER 

The  liver  is  relatively  large,  weighing  usually  about  5  per  cent,  of  the  body- 
weight.  It  is  divided  into  six  or  seven  lobes  by  fissures  which  converge  at  the  portal 
fissure.  When  the  gland  is  examined  in  the  soft  condition,  all  the  lobes  are  visible 
on  the  visceral  surface,  but  usually  only  four  on  the  parietal  surface. 

The  left  lateral  lobe  is  the  largest,  and  is  oval  in  outline.     The  left  central  lobe 

'  EllenberRer  and  Baum  state  that  Ihcrarum  may  reach  n  length  or  30  cm.  in  verj- large  dogs. 

'  When  the  stomach  is  very  full,  it  pushes  the  left  portion  ot  the  colon  over  in  the  ritcht, 
producing  an  acute  angle  in  place  of  a  trunsverse  branch.  The  terminiU  part  of  the  colon  is  thus 
oblique  ia  direction. 
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b  much  smaller  and  is  prismatic.  The  right  central  lobe  is  second  in  size,  and  pre- 
sents a  somewhat  tongue-shaped  quadrate  lobe,  marked  off  by  the  deep  fissure  in 
which  the  gall-bladder  lies.  The  right  lateral  lobe  is  third  in  size,  and  is  oval  in 
outline.     On  ita  visceral  surface  ia  the  large  caudate  lobe ;  this  consists  of  two  parts 


Renal  im- 

preeeion  (of 
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Oa»lri 


Right  central  Iobt 
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— on  the  right,  the  caudate  process;  on  the  left,  the  papillary  process  or  lobe,  both 
often  being  subdivided  by  fissures. 

When  hardened  in  situ  (with  the  stomach  full),  the  gland  presents  the  following 
characters : 

The  visceral  surface  is  marked  by  a  somewhat  oblique  ridge  (corresponding  to 
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the  leaser  curvature  of  the  stomach),  which  separates  two  deep  cavities.  The 
depression  to  the  left  of  the  ridge  is  occupied  by  the  body  and  fundus  of  the  stomach. 
The  depression  on  the  right  is  smaller,  and  is  occupied  by  the  pyloric  part  of  the 
stomach,  the  origin  of  the  duodenum,  and  the  right  branch  of  the  pancreas.  The 
gall-bladder  is  not  visible. 

When  the  alomach  is  empty  and  contracted,  the  visceral  surface  of  the  liver  is  strikindy 
differeot.  There  is  then  a  shallow  impression  for  the  left  part  of  the  stomach  on  the  left  lobe, 
and  a  large  convex  area,  related  to  the  small  intestine  and  a  maas  of  omentum.  The  pylorie 
and  duodenal  impressions  are  not  much  changed.     The  gall-bladder  is  visible. 

The  portal  fissure  is  very  deep  and  might  well  be  termed  a  fossa.    It  is  bounded 

on  the  right  (externally)  by  the  caudate  process,  on  the  left  (internally)  by  the 

papillary  process  or  lobe,  which  is  directed  ventrally.     The  hepatic  artery  enters 

at  the  dorsal  end  and  the  portal  vein  centrally,  while  the  bile  duct  leaves  at  the 

ventral  part.    The  left  central  lobe  is  not  visible,  and  the  right 

^  central  one  is  largely  concealed. 

The  parietal  surface  is  extremely  convex,  being  adapted  to 
the  diaphragm  and  the  adjacent  part  of  the  ventral  wall  of  the 
abdomen.  On  it  all  the  lobes  except  the  papillary  are  com- 
pletely or  partially  visible.  The  gall-bladder  is  visible  in  the 
fissure  between  the  quadrate  and  chief  portions  of  the  right 
central  lobe. 

The  dorsal  border  presents  a  renal  impression  on  its  right 
portion.  The  posterior  vena  cava  passes  downward  and  forward 
at  first  in  a  deep  groove  on  the  caudate  lobe,  then  largely  embed- 
ded in  the  parietal  surface  of  the  right  lateral  lobe;  it  receives 
two  large  hepatic  veins  just  before  piercing  the  diaphragm. 

The  cesophageal  notch  is  large,  and  is  occupied  on  the  right 
by  the  thick  margin  of  the  hiatus  oesophageus.  The  left  border 
is  opposite  to  the  ninth  and  tenth  ribs;  it  is  thin  and  is  marked 
by  numerous  indentations.  The  caudate  process  extends  usually 
a  little  beyond  the  last  right  rib,  between  the  right  kidney  and 
the  right  branch  of  the  pancreas.  The  ventral  border  lies  on 
I,  the   ventral  abdominal  wall  a  variable  distance  behind  the 

Fio.  3<i.-sPLrEH  or     ^P^^^^  Cartilage. 

Do.i.  viscEHtL  The  gall-bladder  lies  in  the  fossa  vesica  fcllese,  between  the 

suHFACK.  two  parts  of  the  right  central  lobe ;  it  does  not  reach  to  the  vcn- 

o,  a,  Rkiw;  b^     tral  border  of  the  liver.     The  cystic  duct  joins  the  hepatic  duct 

Ii«i'     '(Afie''  wien-     ^^  ^hc  lowcr  part  of  the  portal  fissure,  forming  with  it  the  bile 

berger.  in  Ldscring-n     duct  (Ductus  choiedochus) ;   the  latter  passes  to  the  right  and 

*"*"■'  opens  into  the  duodenum,  about  two  or  three  inches  (ca.  5  to 

8  cm.)  from  the  pylorus. 

Of  the  ligaments,  the  coronary  and  right  lateral  are  well  developed,  but  the 

left  lateral  and  falciform  are  small. 


THE  PANCREAS 
The  pancreas  is  V-shaped,  consisting  of  two  long  narrow  branches,  which 
meet  at  an  acute  angle  above  the  pylorus.  The  right  branch  extends  backward 
above  the  first  part  of  the  duodenum,  below  the  caudate  lobe  of  the  liver  and  the 
right  kidney,  and  ends  usually  a  short  distance  behind  the  latter.  The  left  branch 
passes  inward  and  backward  on  the  visceral  surface  of  the  stomach,  and  ends 
under  the  left  kidney.  There  are  two  ducts:  the  larger  one  unites  with  the  bile 
duct,  while  the  smaller  one  enters  the  duodenum  an  inch  or  two  (ca.  3  to  5  cm.) 
further  back. 
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THE  SPLEEN 

The  spleen  is  bright  red  in  color  in  the  fresh  state.    It  is  somewhat  falciform, 

long,  and  narrow;  the  ventral  part  is  the  widest.     Its  position  varies  in  accordance 

with  the  fullness  of  the  stomach.     When  that  organ  is  moderately  full  the  long 

axis  of  the  spleen  corresponds  to  the  direction  of  the  last  rib.    Its  parietal  surface 
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ia  convex  and  lies  largely  against  the  left  tlank.  The  visceral  surface  is  concave  in 
its  length,  and  is  marked  by  a  longitudinal  ridge,  on  which  the  vessels  and  nerves 
are  situated.  The  dorsal  end  lies  against  the  left  kidney  and  left  crus  of  the  dia- 
phragm. The  ventral  end  is  a  little  further  back,  and  reaches  to  the  ventral  wall 
of  the  abdomen.  It  is  so  loosely  attached  by  the  great  omentum  as  to  be  regarded 
as  an  appendage  of  the  latter. 


THE  RESPIRATORY  SYSTEM 

The  organs  of  respiration  (Apparatus  respiratorius)  comprise  the  nasal  cavity/ 
the  phaiynz,  the  larynx,  the  trachea,  the  bronchi,  and  the  lungs.  The  lungs  are  the 
central  organs  in  which  the  exchange  of  gases  between  the  blood  and  the  air  takes 
place;  the  other  parts  of  the  system  are  passages  by  which  the  air  passes  to  and 
from  the  lungs.  The  nasal  cavity  opens  externally  at  the  nostrils,  and  communi- 
cates behind  with  the  pharynx  through  the  posterior  nares  (Choanae) ;  it  contains 
the  peripheral  part  of  the  olfactory  apparatus,  which  mediates  the  sense  of  smell. 
The  pharynx  is  a  common  parage  for  the  air  and  food— a  remnant  of  the  primitive 
embryonic  arrangement;  it  has  been  described  as  a  part  of  the  digestive  tube. 
The  larynx  is  a  complex  valvular  apparatus  which  regulates  the  volume  of  air  pass- 
ing through  the  tract;  it  is  also  the  chief  organ  of  voice.  The  trachea,  and  the 
bronchi  formed  by  its  bifurcation,  are  permanently  open  conducting  tubes.  The 
thorax,  the  pleural  sacs  which  it  contains,  and  the  muscles  which  increase  or 
diminish  the  size  of  the  cavity  are  also  parts  of  the  system.  The  bones,  joints, 
and  muscles  of  the  thorax  have  already  been  described. 

For  topographic  reasons  two  ductless  glands,  the  thyroid  and  the  thjmius,  are 
usually  described  in  this  section,  although  they  are  in  no  sense  a  part  of  the  respira- 
tory system. 


RESPIRATORY  SYSTEH  OF  THE  HORSE 

THE  NASAL  CAVITY 

The  nasal  cavity  (Cavum  nasi),  the  first  segment  of  the  respiratory  tract,  is  a 
long,  somewhat  cylindrical  passage,  inclosed  by  all  the  facial  bones  except  the 
mandible  and  hyoid.  It  is  separated  from  the  mouth  ventrally  by  the  palate. 
It  opens  externally  at  the  nostrils,  and  communicates  posteriorly  with  the  pharynx 
through  the  posterior  nares. 

The  nostrils  or  anterior  nares  (Nares)  are  somewhat  oval  in  outline,  and  are 
placed  obliquely,  so  that  they  are  closer  together  below  than  above.  They  are 
bounded  by  two  ate  or  wings  (AIsb  nasi),  which  meet  above  and  below,  forming  the 
commissures.  The  outer  ala  is  concave;  the  inner  one  is  convex  above,  concave 
below.  The  upper  commissure  is  narrow,  the  lower  one  wide  and  rounded.  If 
the  finger  is  passed  into  the  nostril  at  the  upper  conmiissure,  it  enters  the  so-called 
false  nostril,  which  leads  backward  to  a  blind  cutaneous  pouch.  This  cul-de-sac, 
the  diverticulum  nasi,  extends  backward  to  the  angle  of  junction  of  the  nasal  bone 
and  the  nasal  process  of  the  premaxilla.  The  posterior  part  of  the  diverticulum 
is  blind,  but  the  false  nostril  communicates  below  and  internally  with  the  vestibule 
of  the  nasal  cavity.  The  external  opening  of  the  naso-lacrimal  duct  is  seen  when 
the  nostril  is  dilated;  it  is  situated  on  the  floor  of  the  vestibule,  perforating  the 
skin  close  to  its  junction  with  the  mucous  membrane,  about  two  inches  (ca.  5  cm.) 
from  the  lower  commissure.  (It  is  not  rare  to  find  one  or  two  accessory  orifices 
further  back.) 

Structure. — The  skin  around  the  nostrils  presents  long  tactile  hairs  as  well  as 
the  ordinary  ones.     It  is  continued  around  the  alae  and  lines  the  vestibule.     In  the 

*  An  external  nose  (Nasus  extemus),  such  as  exists  in  man,  forming  a  projection  distinctly 
marked  off  from  the  rest  of  the  face,  does  not  exist  in  the  domesticated  ammaJs. 
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posterior  part  of  the  diverticulum  the  skin  is  thin  and  usually  black,  and  is  covered 
with  exceedingly  fine  hairs;  it  b  provided  with  numerous  sebaceous  glands.  The 
inner  wing  b  supported  by  the  alar  cartilage  (Cartilago  alaris),  which  is  shaped 
somewhat  like  a  comma,  the  convex  margin  being  direct  medially.  The  cartilages 
are  attached  by  fibrous  tissue  to  the  extremity  of  the  septal  cartilage.  Each  consists 
of  an  upper,  quadrilateral  curved  plate,  the  lamina,  and  a  narrow  comu  which 
curves  downward  and  outward,  supporting  the  inner  wing  and  the  lower  com- 
missure, but  not  entering  into  the  formation  of  the  outer  wing.  The  lamina  causes 
the  projection  of  the  upper  part  of  the  internal  wing,  from  which  the  thick  alar  fold 
(Plica  alaris)  passes  backward  along  the  external  wall  of  the  nasal  cavity  to  cover 
the  cartilaginous  prolongation  of  the  inferior  turbinal  bone.  This  fold  separates  the 
true  from  the  false  nostril.     Tlie  extremity  of  the  cornu  usually  causes  a  slight 
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projection   of   the   skin  a  short  distance 
behind  and  below  the  lower  commissure. 

The  muscles  of  the  nostrils  have  been 
described. 

Blood-supply. — Paiato-labial,  superior 
labial,  and  lateral  nasal  arteries. 

Nerve-supply. — Trigeminal  and  facial 
nerves. 

The  nasal  cavity  is  divided  into  two  symmetrical  halves  by  the  median  septum 
nasi.  The  osseous  part  of  the  septum  (Septum  osseum)  is  formed  behind  by  the 
perpendicular  plate  of  the  ethmoid  and  below  by  the  vomer.  A  few  ridges  on 
the  former  correspond  to  the  ethmoidal  meatuses.  The  major  part  of  it,  how- 
ever, is  formed  by  the  septal  cartilage  (Cartilago  septi  na.si).  The  surfaces  of  the 
cartilage  are  marked  by  faint  grooves  for  the  vessels  and  nerves  which  course 
over  it.  The  dorsal  border  b  attached  along  the  frontal  and  nasal  sutures,  and 
extends  beyond  the  apices  of  the  nasal  bones  about  two  inches  (ca.  5  cm.). 
From  this  border  a  thin,  narrow  plate,  the  parietal  cartilage  (Cartilago  parietalis) 
curves  outward  for  a  short  distance  on  either  side.  Near  the  nostrils  these  plates 
are  somewhat  wider,  partially  making  good  the  defect  in  the  bony  roof  of  the  cavity 
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turbinal  and  the  floor  of  the  cavity.     It  is  much  larger  than  the  other  two,  and  is 
the  direct  passage  between  the  nostrils  and  the  pharynx. 

The  common  meatus  (Meatus  nasi  communis)  is  situated  between  the  septum 
and  the  turbinals,  and  is  continuous  externally  with  the  other  meatuses.  It  is 
very  narrow  dorsally,  but  widens  ventrally. 

The  lateral  masses  of  the  ethmoid  bone  project  forward  into  the  posterior 
part  (fundus)  of  the  nasal  cavity  (Fig.  347).  Between  the  ethmoturbinals  of 
which  each  mass  is  composed  there  are  three  principal  and  numerous  small  passages, 
the  ethmoidal  meatuses  (Meatus  ethmoidales). 

The  posterior  nares  (Choanae)  are  two  elliptical  orifices  by  which  the  nasal 
cavity  and  pharynx  communicate.  They  are  in  the  same  plane  as  the  floor  of  the 
nasal  cavity,  and  are  separated  from  each  other  by  the  vomer.  They  are,  taken 
together,  about  two  inches  (ca.  5  cm.)  wide  and  three  to  four  inches  (ca.  8  to 
10  cm.)  long. 

The  nasal  mucous  membrane  (Membrana  mucosa  nasi)  is  thick,  highly  vas- 
cular, and  is,  in  general,  firmly  attached  to  the  underljring  p)eriosteum  and  peri- 
chondrium. It  is  continuous  in  front  with  the  skin  which  lines  the  nostrils, 
and  behind  with  the  mucous  membrane  of  the  pharynx.  It  is  also  continuous 
at  the  naso-maxillary  fissure  with  the  very  thin  and  only  slightly  vascular  mucous 
membrane  which  lines  the  sinuses.  In  the  anterior  part  of  the  cavity  it  forms 
prominent  thick  folds  on  the  lateral  wall,  which  extend  from  the  turbinal 
bones  to  the  nostril.  There  are  usually  two  superior  turbinal  folds  which  unite 
anteriorly.  The  upper  one  incloses  a  thin  plate  of  cartilage  which  is  continuous 
with  the  superior  turbinal  bone.  The  inferior  turbinal  fold  is  curved,  and  incloses 
an  /^^^  shaped  cartilaginous  plate  which  prolongs  the  inferior  turbinal  bone;  this 
fold  is  continuous  with  the  alar  fold  of  the  nostril,  and  forms  with  it  the  upper 
margin  of  the  entrance  from  the  true  nostril  to  the  nasal  cavity.  Below  this  there 
is  a  rounded  ridge  produced  by  the  nasal  process  of  the  premaxilla.  The  mucous 
membrane  of  the  greater  part  of  the  cavity  (Regio  respiratoria)  is  red  in  color, 
and  is  covered  with  a  stratified  ciliated  epithelium.  It  contains  numerous  acinous 
nasal  glands  (Glandulse  nasales).  The  submucosa  contains  rich  venous  plexuses 
which  form  in  certain  situations  a  sort  of  cavernous  tissue  (Plexus  cavemosus), 
composed  of  several  strata  of  freely  anastomosing  veins,  between  which  there  are 
unstriped  muscle-fibers.  This  arrangement  is  most  marked  in  the  turbinal  folds, 
on  the  lower  part  of  the  inferior  turbinal  bone,  and  the  lower  part  of  the  septum. 
On  the  posterior  part  of  the  lateral  masses  of  the  ethmoid  and  the  adjacent  part 
of  the  superior  turbinal  and  the  septum  (Regio  olfactoria)  the  mucous  membrane 
is  brownish-yellow  in  color  and  thicker;  it  contains  the  olfactory  nerve-endings 
in  a  special  non-ciliated  epithelium.  In  it  are  numerous  olfactory  glands  (Glandul® 
olfactoriae) ;  these  are  long,  tubular,  and  often  branched. 

The  vomero-nasal  organ  of  Jacobson  (Organon  vomeronasale)  is  situated  on 
the  floor  of  the  nasal  cavity,  on  either  side  of  the  ventral  border  of  the  septum  (Fig. 
345.)  It  consists  of  a  tubular  cartilage  lined  with  mucous  membrane,  to  which 
fibers  of  the  olfactory  nerve  may  be  traced.  Its  anterior  part  communicates 
with  the  nasal  cavity  by  a  slit-like  orifice. 

The  paranasal  sinuses  are  described  in  the  Osteology. 


THE  LARYNX 

The  larynx  is  a  short  tube  which  connects  the  pharynx  and  trachea.  It  is  a 
complex  valvular  apparatus,  which  regulates  the  volume  of  air  in  respiration, 
prevents  aspiration  of  foreign  bodies,  and  is  the  chief  organ  of  voice. 

It  is  situated  partly  between  the  internal  pterygoid  muscles,  partly  in  the  neck 
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between  the  parotid  glands.'  Its  long  axis  is  practically  horizontal  when  the  head 
and  neck  are  extended  (Fig.  254). 

It  ifl  related  dorsally  to  the  pharynx  and  the  origin  of  the  cesophf^s.  Ven- 
trally  it  ia  covered  by  the  akin,  fascia,  and  stemo-hyoid  and  omo-hyoid  muscles. 
Laterally  it  is  related  to  the  parotid  and  submaxillary  glands  and  to  the  internal 
pterygoid,  stylo-maxillaris,  digastricus,  stylo-hyoid,  and  pharyngeal  constrictor 
muscles. 

It  is  attached  to  the  body  and  thyroid  comua  of  the  hyoid  bone,  and  thua  in- 
directly to  the  base  of  the  cranium. 

Its  cavity  communicates  anteriorly  with  the  pharynx  and  (potentially)  with 
the  mouth;  posteriorly,  with  the  trachea. 

The  wall  of  the  larynx  consists  of  a  framework  of  cartilages,  connected  by 
joints  and  ligaments  or  membranes,  and  moved  by  extrinsic  and  intrinsic  muscles. 
The  cavity  is  lined  with  mucous  membrane. 

Cartilachs  of  the  Larynx 
There  are  three  single  cartilages  and  one  pair;   the  single  cartilages  are  the 
cricoid,  thyroid,  and  epiglottis;  the  arytenoid  cartilages  are  paired. 


Pio.  M9. — Lmtkosii.  CAKTiuoia  of  Horn,  Riqbt  Vibw. 

The  cricoid  cartilage  (Cartilago  cricoidea)  is  shaped  like  a  signet  ring.  The 
dorsal  part  is  a  broad,  thick,  quadrilateral  plate  termed  the  lamina;  the  outer 
(dorsal)  surface  of  this  is  marked  by  a  median  ridge  separating  two  shallow  cavities, 
which  give  attachment  to  the  posterior  crico-arytenoid  muscles.  On  either  side 
of  these  depressions  are  two  articular  facets.  The  anterior  facets  (Facies  articu- 
lares  arytienoidefe)  are  placed  at  the  anterior  border,  are  oval  and  convex,  and 
articulate  with  the  arytenoid  cartilages.  The  posterior  facets  (Facies  articulares 
thyreoidese)  are  situated  on  the  front  of  a  ridge,  a  short  distance  from  the  posterior 
border;  they  are  concave,  and  articulate  with  the  posterior  comua  of  the  thyroid 
cartilage.  The  ventral  and  lateral  parts  of  the  ring  are  formed  by  a  curved 
band,  called  the  arch  (Arcus),  which  is  narrowest  Ix-low.  The  lateral  surfaces 
of  the  arch  are  grooved  for  the  crico-thyroid  muscle.     The  anterior  border  of  the 

'  In  the  ordinary  position  of  the  head  and  neck,  and  while  the  partH  are  at  rest,  about  b^ 
of  the  larynx  lies  l)etween  the  branches  ot  the  mandible;   when  the  head  and  neek  are  extended, 

froporlionatelj/  more  of  the  larynx  lien  l>ehind  a  plane  ihrouKh  the  posterior  IxinlerK  of  the  rami. 
t  is  here  described  ia  the  poeitioD  it  occupies  wbeo  the  bead  uid  neck  are  oxicndcd. 
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lamina  is  thick  and  slightly  concave;  the  posterior  border  is  thin  and  irregularly 

notched.      The   anterior   border   of   the   arch   is   concave   ventrally   and   pves 

attachment    to    the   crico-thyroid   membrane;  laterally  it   is  thicker  and  pves 
attachment    t«    the    crico-aryten- 
Median  ridge       Lamina  oideus  lateralis  muscle.     The  pos- 

terior border  is  attached  to  the 
first  ring  of  the  trachea  by  an 
elastic  membrane.  The  inner  sur- 
face is  smooth  and  is  covered  with 

^^^j  facet  for     mucous  membrane. 

"'"^^  ihyrtml  The  thyroid  cartilage  (Cartilago 

thyreoidea)  consists  of  a  median 
thickened  portion,  termed  the 
body,  and  two  lateral  laminje  or 
wings.  The  body  forms  ventrally 
a  slight  prominence  (Prominentia 
laryngea),  which  can  be  felt,  but 
is  not  visible  in  the  living  sub- 
ject; it  supports  the  base  of  the 
epiglottis,  which  is  attached  to  it 
by  an  elastic  ligament.  The  wings 
ins  spring  from  the  body 
on   either   side   and   form   a  large 

part  of  the  lateral  wall  of  the  larynx.     Each  is  a  rhomboid  plate,  presenting  a 

slightly  convex  outer  surface,  which  is  divided  into  two  areas  by  an  oblique  line 

(Linea  obliqua),  on  which  the  thyro-hyoid  and  thyro-pharyngeus  inuscles  meet. 

The  superior  (dorsal)  border  is  nearly 

straight;  it  gives  attachment  to  the  Body 

pharyngeal    fascia    and    the    palato- 

pharyngeus  muscle,  and  bears  a  comu 

at   each   end.      The    anterior    comu 

(Comu    orale)     is    attached    to    the 

thyroid    comu    of    the    hyoid    bone; 

below   it   is   a  notch,   which   is  con- 
verted into  a  foramen  (Foramen  thy- 

reoideum)    by   a   Sbrous    band,    and 

transmits  the  superior  laryngeal  nerve 

to   the   interior  of   the  larynx.     The 

posterior  comu  (Comu  caudale)  articu- 
lates with  the  cricoid  cartilage.     The 

inferior  (ventral)  border  is  fused  with 

the  body  in  front;  behind,  it  diverges 

from  its  fellow  to  inclose  a  triangular 

space  (Incisura  thyreoidea  caudalis), 

which  is  occupied  by  the  crico-thyroid 

membrane.      The   anterior   border  is 

sliirhtlv  convex,  and  is  attached  to  the 
roid  mom- 
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bilage,  and  View. 

co-thyroid 

is  concave,  and  is  covered  by  mucous  membrane  to  a 

0  epiglottica)  is  situated  above  the  body  of  the  thyroid 
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cartilage  and  curves  toward  the  root  of  the  tongue.  It  is  shaped  somewhat  iike  a 
pointed  ovate  leaf,  and  prosentji  two  surfaces,  two  borders,  a  base,  and  an  apex. 
The  oral  {or  anterior)  surface  is  concave  in  its  length,  convex  transversely;  the 
phaiTOgeal  (or  posterior)  surface  has  the  reverse  configuration.  The  brnders 
are  thin,  denticulated,  and  somewhat  everted.  The  base  is  thick,  and  is  attached 
to  the  dorsal  surface  of  the  body  of  the  thyroid  cartilage  by  elastic  tissue.  From 
each  side  of  it  a  cartilaginous  bar 

projects  backward;  these  processes  Phart/ngeat  surface 

correspond  to  the  cuneiform  car- 
tilages   of    man.      The    apex   is  ^^ 
pointed    and     curved    ventrally.                                                                      Lateral 
Nearly    all    of    the    epiglottis    is                                                                      bonier 
covered  with  mucous  membrane. 

It    lies    sometimes    in    front    of,  urjace 

sometimes  behind,  the  soft  palate. 
The  arytenoid  cartilages  (Car- 
ttlagines  arytenoides)  are  situated 
on  either  side,  in  front  of  the  cri- 
coid, and  partly  between  the  alje 
of  the  thyroid  cartilage.     They 

are  somewhat  pyramidal  in  form,  Cuntiform  proeeu 

and  may  be  described  as  having  Fiq.  352.— EFiounm  op  Hoiue.  Riort  Latebal  view. 
two  surfaces,  two  borders,  a  base, 

and  an  apex.  The  internal  surface  Is  concavo-convex,  smooth,  and  covered  by 
mucous  membrane.  The  external  surface  is  divided  by  a  ridge  into  two  areas: 
the  lower  flat  area  faces  outward,  and  is  covered  by  the  thyro-arytenoid  and 
lateral  crico-arytenoid  muscles;  the  upper  concave  area  faces  chiefly  forward, 
and  is  covered  by  the  transverse  arytenoid  muscle.  The  anterior  border  is  convex, 
and  at  the  base  of  the  cartilage  forms  a  projection  termed  the  vocal  process  (Proces- 
sus vocalis) ;  it  is  so  named  because 


MwKuiar  proceta  Apex  it   gives  attachment   to   the   vocal 

or  thyro-arytenoid  ligament,  which 
forms  the  basis  of  the  true  vocal 
cord.  The  posterior  border  is 
BtrEUght,  and  extends  from  the 
vocal  process  to  the  facet  on  the 
FacH  for  base.    The  dorsal  border  forms  a 

oicoi'i  deep  notch   with   the  apex.     The 

base  is  concave  and  faces  chiefly 
backward ;  it  presents  an  oval, 
concave  facet  for  articulation  with 
the  anterior  border  of  the  lamina  of 
the  cricoid  cartilage.  The  external 
Vocal  proctst  angle  of   the  base  forms  a  strong 

no.  363.-L.rT  a,tt»o.d  CA»T...AaE  or  Ho«i..  Ik™      eminence  termed  the  muscular  ym- 
viEv.  cess  (Processus  musculans),  which 

gives  attachment  to  the  crico- 
arytenoid muscles.  The  internal  angle  is  attached  to  its  fellow  by  the  transverse 
arytenoid  ligament.  The  apex  (Cartilago  comiculata)  curves  upward  and  back- 
ward, forming  with  its  fellow  the  pitcher-shaped  Up,  from  which  the  cartilages 
derive  their  name. 

The  cricoid  and  thyroid  cartilages,  and  the  greater  part  of  the  arytenoid 
cartilages,  consist  of  hyaline  cartilage.  The  apices  and  vocal  processes  of  the 
arytenoid  cartilages  and  the  epiglottis  (includii^  the  cuneiform  processes)  consist 
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of  elastic  cartilage;  they  show  no  tendency  toward  ossification  at  any  age.  The 
thyroid  and  cricoid  cartilages  regularly  undergo  considerable  ossification;  the 
process  begins  in  the  body  of  the  thyroid,  and  often  involves  the  greater  part  of 
the  cartilage. 

Joints*  Ligaments,  and  Membranes  op  the  Larnyx 

The  crico-thyroid  joints  (Articulationes  crico-thyreoide«)  are  diarthroses 
formed  by  the  apposition  of  the  convex  facets  on  the  ends  of  the  posterior  comua 
of  the  thyroid  cartilage  with  corresponding  facets  on  the  sides  of  the  cricoid  car- 
tilage. The  capsule  is  thin,  but  is  strengthened  by  accessory  bands  dorsally, 
externally,  and  internally.  The  movements  are  chiefly  rotation  around  a  trans- 
verse axis  passing  through  the  centers  of  the  two  joints. 

The  crico-aiytenoid  joints  (Articulationes  crico-arytfienoidea)  are  also  diar- 
throdial.  They  are  formed  by  the  apposition  of  the  convex  facets  on  the  anterior 
border  of  the  cricoid  cartilages  with  the  concave  facets  on  the  bases  of  the  arytenoid 
cartilages.  Each  has  a  very  thin,  loose  capsule,  strengthened  by  accessory  bimdles 
dorsally  and  internally.  The  movements  are  ^ding  and  rotaticHi.  In  the  former 
the  arytenoid  cartilage  glides  inward  or  outward;  in  the  latter  it  rotates  around  a 
longitudinal  axis,  so  that  the  vocal  process  swings  outward  or  inward. 

The  thyro-hyoid  joints  (Articulationes  hyo-thyreoideae)  are  formed  by  the 
anterior  cornua  of  the  thyroid  cartilage  and  the  extremities  of  the  thyroid  comua 
of  the  hyoid  bone.  They  permit  rotation  around  a  transverse  axis  passing  through 
the  two  joints. 

The  crico-thyroid  membrane  (Ligamentum  crico-thyreoideum)  occupies  the 
thyroid  notch  and  extends  backward  to  the  arch  of  the  cricoid  cartilage.  It  is 
triangular  in  form,  and  is  attached  by  its  base  to  the  anterior  border  of  the  arch  of 
the  cricoid  cartilage,  while  its  borders  are  attached  to  the  margins  of  the  thyroid 
notch.  It  is  strong,  tightly  stretched,  and  composed  largely  of  elastic  tissue.  It 
is  reinforced  ventrally  by  longitudinal  fibers,  dorsally  by  fibers  which  stretch  across 
the  thyroid  notch. 

The  thjrro-hyoid  membrane  (Membrana  hyo-thyreoidea)  connects  the  an- 
terior border  of  the  thyroid  cartilage  with  the  body  and  thyroid  comua  of  the  hyoid 
bone. 

The  hyo-epiglottic  ligament  (Ligamentum  hyo-epiglotticum)  attaches  the 
lower  part  of  the  oral  surface  of  the  epiglottis  to  the  body  of  the  hyoid  bone.  It 
forms  an  elastic  sheath  for  the  hyo-epiglottic  muscle.  Ventrally  it  blends  with 
the  thyro-hyoid  membrane,  and  dorsally  it  is  not  well  defined. 

The  thyro-epiglottic  ligament  (Ligamentum  thyreo-epiglotticum)  is  strong 
and  thick;  it  is  composed  chiefly  of  elastic  tissue.  It  connects  the  base  of  the 
epiglottis  with  the  body  and  the  adjacent  inner  surface  of  the  laminse  of  the  thyroid 
cartilage.  Other  fibers  attach  the  cuneiform  processes  somewhat  loosely  to  the 
thyroid  lamm». 

The  transverse  ar3rtenoid  ligament  (Ligamentum  arytsenoideimi  transversum) 
is  a  slender  band  which  connects  the  inner  angles  of  the  bases  of  the  arytenoid 
cartilages. 

The  vocal  (or  inferior  thyro-arytenoid)  ligament  (Ligamentum  vocale)  forms  the 
basis  of  the  true  vocal  cord  (Fig.  254).  It  is  elastic  and  is  attached  ventrally  to  the 
body  of  the  thyroid  cartilage  and  the  crico-thyroid  membrane  close  to  its  fellow 
of  the  opposite  side,  and  ends  dorsally  on  the  processus  vocalis  of  the  arytenoid 
cartilage. 

The  ventricular  (or  superior  thyro-arytenoid)  ligament  (Ligamentum  ventri- 
culare)  is  included  in  the  false  vocal  cord.  It  consists  of  loosely  arranged  bundles 
which  arise  chiefly  from  the  cuneiform  process  and  end  on  the  outer  surface  of  the 
processus  vocalis  and  adjacent  part  of  the  arytenoid  cartilage. 
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The  crico-tracheal  membrane  (Ligamentum  crico-tracheale)  connects  the 
cricoid  cartilage  with  the  first  ring  of  the  trachea. 

Muscles  of  the  Larynx 
A.   Extrinsic  Muscles 

The  stemo-thyro-hyoideus  is  described  on  p.  226. 

The  thyro-hjroideus  (M.  hyo-thyreoideus)  is  a  flat,  quadrilateral  muscle,  which 
lies  on  the  outer  surface  of  the  thyroid  lamina  and  the  lateral  part  of  the  thyro- 
hyoid membrane.  It  arises  from  the  thyroid  eornu  of  the  hyoid  bone,  and  ends  on 
the  oblique  line  on  the  lamina  of  the  thyroid  cartilage.  It«  action  is  to  draw  the 
larynx  toward  the  root  of  the  tongue. 

The  hyo-epiglotticus  (M.  hyo-epiglotticus)  is  a  feeble  muscle  which  occupies  a 
median  position  above  the  central  part  of  the  thyro-hyoid  membrane,  inclosed  by 
an  elastic  sheath,  the  hyo-epi glottic  ligament.     It  arises  from  the  body  of  the  hyoid 


Fia.  3S4.— Labthqbal  HuscLn  of  Home,  Sxeh  rnoii  Left  Side  Apteb  Removal  or  Uajob  Part  or  Laui.va 
OF  Ththoid  Cahtilase. 

a.  Keraio-hyoideus;  b,  thyro-hyoideun:  r.  crico-lhyrddeua;  d,  gterno-lhyroidms;  t.  veiiiriculiris:  /, 
voe»lie;  a.  rrieo-aryieiiuideuB  Isivralia:  h,  crico-arjlenoideuii  punt.  e.  doraalie;  i.  •rjlenoideus  irsnsvMsusi  (, 
lingual  proccivi;  t.  tmtU  corau;  d.  thynnd  cornu.  ol  hyoid  bone:  j.  Ihyruid  canilkgt:  £.  cricoid  »rlilace;  e.tfii- 
■lollis:  T,  spex  of  arylcnoid  riililKM:  S,  [tBchofl:  S.  muscular  process  olarytenoiJ:  10,  lalcrsl  lobs  of  thyroid 
gland;    Iff,  isthmus  of  thynnd  gland:   II.  laryngeal  saccule.     (t-tlenbergec-Bsuin,  .^nst.  d.  Hsusliere.) 

bone  by  two  branches  which  unite  and  are  inserted  into  the  front  of  the  base  of 
the  epiglottis.    Its  action  is  to  draw  the  epiglottis  toward  the  root  of  the  tongue. 

B.  Intrinsic  Mubcles 

The  crico-thyroideus  (M.  crico-thyreoideus)  is  a  short  muscle  which  fills  the 
groove  on  the  lateral  surface  of  the  cricoid  cartilage;  its  fibers  are  directed  dorsally 
and  somewhat  forward.  It  arises  on  the  lower  half  of  the  lateral  surface  and 
posterior  edge  of  the  cricoid  cartilage,  and  is  inserted  into  the  posterior  border  and 
adjacent  part  of  the  surfaces  of  the  lamina  of  the  thjToid  cartilage.  Its  action  is 
to  draw  the  thyroid  cartilage  and  the  ventral  part  of  the  cricoid  cartit^e  together. 
In  this  action  the  cricoid  cartilage  is  probably  rotated,  carrying  the  bases  of  the 
arytenoid  cartilages  with  it  and  thus  tensing  the  vocal  cords. 

The  cricoHUTteooideus  doisalis  s.  posterior  (M,  crico-arj-tsenoideus  dorsalis) 
is  a  strong,  somewhat  tan-shaped  muscle,  which,  with  its  fellow,  covers  the  dorsal 
surface  of  the  lamina  of  the  cricoid  cartilage.  It  is  partially  divisible  into  two  layers. 
It  has  a  broad  origin  on  half  of  tlie  lamina  of  the  cricoid  cartilage,  and  its  fibers 
converge  to  he  inserted  into  the  processus  muscularis  of  the  arytenoid  cartilage. 
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Its  action  is  to  dilate  the  rima  glottidia  by  rotating  the  arytenoid  cartilage  so  as  to 
carry  the  vocal  process  and  cord  outward. 

The  crico-fuytenoideus  lateralis  (M.  crico-arytsnoideus  lateralis)  lies  on  the 
inner  face  of  the  thyroid  lamina.  It  arises  from  the  anterior  border  of  the  lateral 
part  of  the  arch  of  the  cricoid  cartilage.  The  fibers  pass  in  a  dorsaJ  direction  and 
converge  on  the  processus  muscularis  of  the  arytenoid  cartilage.  It  closes  the 
rima  glottidis  by  rotating  the  arytenoid  cartilage  inward. 

The  arytenoideus  transversus  (M.  arytfenoideus  transversus)  is  an  unpaired 
muscle  which  stretches  across  the  concave  dorsal  surface  of  the  arytenoid  cartilages. 
Its  fibers  are  attached  on  either  side  to  the  processus  muscularis  and  the  ridge  which 
extends  forward  from  it.    The  right  and  left  parts  of  the  muscle  meet  at  a  fibrous 


ot  of  ton^ie 
3/(  palate  {era) 
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Flo.  3$6.— Aditub  Lahtnois  or  Hobbe,  Expoain  bt  Oi-enino  Phahtnx  and  BtniNKiNR  or  <Ew)rBAOCB  Aioxo 
MEDtiN  DoMiL  Line. 

raph4  which  is  connected  with  the  transverse  arytenoid  ligament.  Fibers  of  the 
thyro-arytenoideus  muscle  overlap  its  anterior  part.  It  narrows  the  rima  by 
drawing  the  arytenoid  cartilages  together. 

The  thyro-aiytenoideus  (Mm.  ventricularis  et  vocalis)  is  situated  in  the  lateral 
wall  of  the  larynx,  covered  by  the  lamina  of  the  thyroid  cartilage.  It  consists  of 
two  parts,  between  which  the  mucous  membrane  of  the  lateral  ventricle  pouches  to 
form  the  saccule.  The  anterior  part  (M.  ventricularis)  arises  from  the  anterior  part 
of  the  cricothyroid  membrane  and  the  ventral  border  of  the  thyroid  lamina.  Its 
fibers  pass  upward  and  backward  to  end  partly  on  the  processus  muscularis,  partly 
on  the  arytenoideus  transversus,  meeting  its  fellow.  The  posterior  part  (M.  vocalis) 
has  a  more  extensive  origin  on  the  crico-thyroid  membrane.     Its  direction  corre- 
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spoDds  with  that  of  the  true  vocal  cord.  It  is  inserted  into  the  outer  surface  of 
the  arytenoid  cartilage  below  the  processus  muscularis.  The  muscle  closes  the 
rima  and  slackens  the  vocal  cords.  With  the  arytenoideus  transversus  and  crico- 
arytenoideus  lateralis  it  forms  a  sphincter  which  closes  the  entrance  to  the  larynx. 

CAvrry  c»f  the  Larynx 

The  cavity  of  the  larynx  (Cavum  laryngia)  is  smaller  than  one  would  expect 
from  its  external  appearance.  On  looking  into  it  through  the  pharyngeal  end  two 
folds  are  seen  projecting  from  its  lateral  walls.  These  are  termed  the  vocal  cords, 
and  they  divide  the  cavity  into  two  portions. 

The  adttus  laryngis,  or  pharyngeal  aperture,  is  a  large,  oblique,  oval  opening, 
which  faces  forward  and  upward  into  the  ventral  part  of  the  pharynx.  It  is 
bounded  in  front  by  the  epiglottis,   behind   by  the   arytenoid   cartilages,  aod 

'S  thyroid  cartiitme 
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laterally  by  the  aryteno-epiglottic  folds  of  mucous  membrane  (Plicie  aryepi- 
glotticse),  which  stretch  between  the  edges  of  the  epiglottis  and  the  arytenoid 
cartilages. 

The  vestibule  of  the  larynx  (Vestibulum  laryngis)  is  that  part  of  the  cavity 
which  extends  from  the  aditus  to  the  vocal  cords.  On  its  lateral  walls  are  the  false 
vocal  cords  (Plicie  ventriculares),  each  of  which  consists  of  a  fold  of  mucous  mem- 
brane covering  the  anterior  part  of  the  thyro-arytenoid  ligament  and  the  cuneiform 
process.  Between  the  false  and  true  vocal  cord  there  is  a  pocket-like  depression 
termed  the  lateral  ventricle  of  the  larynx  (N'entriculus  lateralis  laryngis).  This  is 
the  entrance  to  the  laryngeal  saccule  (Appendix  vcntriculi  laryngis),  a  cul-de-sac  of 
the  mucous  membrane  which  is  about  one  inch  (ca.  2  to  3  cm.)  long  and  extends 
upward  and  backward  on  the  inner  surface  of  the  thjToid  lamina.  There  is  a 
small  middle  ventricle  (\'entriculus  laryngis  medianus)  at  the  base  of  the 
epiglottis. 

The  middle,  narrow  part  of  the  cavity  is  termed  the  glottis  or  rima  ^ottidls.' 

n  the  vocal  banda  and 
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It  is  bounded  on  either  side  by  the  true  vocal  cord  and  the  inner  surface  of  the  ary- 
tenoid cartilage.  The  true  vocal  cords  (Labia  vocales)  are  situated  behind  the 
false  cords  and  the  lateral  ventricles.  They  extend  from  the  angle  between  the 
body  and  laminse  of  the  thyroid  cartilage  to  the  vocal  processes  of  the  arytenoid 
cartilages.  They  are  prismatic  in  cross-section,  and  their  free  edges  look  forward 
and  somewhat  upward.  The  mucous  membrane  of  the  cord  (Plica  vocalis)  is  very 
thin  and  smooth,  and  is  intimately  attached  to  the  underlying  ligament.  In 
ordinary  breathing  the  rima  is  somewhat  lanceolate  in  form;  when  dilated,  it  is 
diamond-shaped,  the  widest  part  being  between  the  vocal  processor.  The  narrow 
part  of  the  glottis  between  the  vocal  cords  is  termed  the  glottis  vocalis  (Pars 
intermembranacea),  while  the  wider  part  between  the  arytenoid  cartilages  is  the 
glottis  respiratoria  (Pars  intercartilaginea). 

The  posterior  compartment  of  the  laryngeal  cavity  is  directly  continuous  with 
the  trachea.  It  is  inclosed  by  the  cricoid  cartilage  and  the  crico-thyroid  membrane. 
It  is  oval  in  form,  the  transverse  diameter  being  an  inch  and  a  half  to  two  inches 
(ca.  4  to  5  cm.),  and  the  dorso- ventral  diameter  two  to  two  and  a  half  inches  (ca. 
5  to  6  cm.). 

The  mucous  membrane  which  lines  the  larynx  (Tunica  mucosa  laryngis)  is 
reflected  around  the  margin  of  the  aditus  to  become  continuous  with  that  of  the 
pharynx,  and  behind  it  is  continuous  with  that  which  lines  the  trachea.  It  is 
closely  attached  to  the  pharyngeal  surface  of  the  epiglottis,  but  elsewhere  in  the 
aditus  and  vestibule  it  is  loosely  attached  by  submucous  tissue  which  contains 
many  elastic  fibers.*  It  is  thin  and  very  closely  adherent  over  the  vocal  cords 
and  the  inner  surfaces  of  the  arytenoid  cartilages.  The  epithelium  is  of  the  strati- 
fied squamous  type  from  the  aditus  to  the  glottis,  beyond  which  it  is  columnar 
ciliated  in  character.  There  are  numerous  mucous  glands  (Glandulse  laryngeie), 
except  over  the  glottis  and  the  pharyngeal  surface  of  the  epiglottis,  in  which  situa- 
tions they  are  scanty. 

Blood-supply. — Thyro-laryngeal  artery. 

Nerve-supply. — Superior  laryngeal  and  recurrent  laryngeal  nerves  (from  the 
vagus). 

THE  TRACHEA 

The  trachea  extends  from  the  larynx  to  the  roots  of  the  lungs,where  it  divides 
into  the  right  and  left  bronchi.  It  is  kept  permanently  open  by  a  series  of  about 
fifty  to  fifty-five  incomplete  cartilaginous  rings  embedded  in  its  wall.  It  occupies 
a  median  position,  except  near  its  termination,  where  it  is  pushed  a  little  to  the 
right  by  the  arch  of  the  aorta.  It  is  approximately  cylindrical,  but  its  cervical 
portion  is  for  the  most  part  depressed  dorso-ventrally  by  contact  with  the  longus 
colli  muscle,  so  that  the  dorsal  surface  is  flattened.  The  average  caliber  is  about 
two  to  two  and  one-half  inches  (ca.  5  to  6  cm.),  but  in  the  greater  part  of  the  neck 
the  transverse  diameter  is  greater  and  the  dorso-ventral  smaller.  It  is  inclosed 
by  a  fascia  propria. 

In  its  cervical  part  the  trachea  is  related  dorsally  to  the  oesophagus  for  a  short 
distance,  but  chiefly  to  the  longus  colli  muscle.  Laterally  it  is  related  to  the 
thyroid  gland,  the  carotid  artery,  the  jugular  vein,  the  vagus,  sympathetic,  and 
recurrent  laryngeal  nerves,  and  the  tracheal  lymph  ducts  and  cervical  Ijonph  glands. 
The  oesophagus  lies  on  its  left  face  from  the  third  cervical  vertebra  backward. 
The  sterno-cephalicus  muscles  cross  it  very  obliquely,  passing  from  the  ventral 
surface  forward  over  its  sides,  and  diverging  to  reach  the  angles  of  the  jaw.  The 
omo-hyoidei  also  cross  it  very  obliquely,  passing  over  the  lateral  surfaces  of  the 
tube,  and  converging  ventrally  to  the  body  of  the  hyoid  bone.     The  stemo-thyro- 

^  In  so-called  oedema  ^lottidis  this  loose  submucous  tissue  becomes  infiltrated  with  fluid, 
in  some  cases  causing  occlusion  of  the  vestibule. 
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hyoideus  lies  on  the  ventral  surface.'     The  scaleni  lie  on  either  side  near  the  en- 
trance to  the  thorax. 

The  thoracic  part  of  the  trachea  passes  backward  between  the  pleural  sacs  and 
divides  into  the  two  bronchi  over  the  left  atrium  of  the  heart.  It  is  related  dorsally 
to  the  longus  colli  for  a  short  distance,  and  beyond  this  to  the  cesophagus.  Its 
left  face  is  crossed  by  the  aortic  arch,  the  left  brachial  artery,  and  the  thoracic 
duct.  Its  right  face  is  crossed  by  the  vena  azygos,  the  dorso-cervical  and  vertebral 
vessels,  and  the  right  vagus  nerve.     Ventrally  it  is  related  to  the  anterior  vena 


Stemo-ihyroideut       Stemo-hyoideu» 
Fio.  357.— Cnoss-BECTioN  o»  Vektbal  Part  of  Skci  of  Home. 
The  wctioD  is  cut  at  right  unglss  lo  ib«  lonit  mia  of  Ihe  nwsk.  pouins  ihrough  (he  junctiDti  oF  the  second 
■nd  (hird  cervicH]  vertebras.     S.c.,  Spiiul  conl;    .S'.v.,  ipinfti  vein;    I'.ti..  V a.,  venebral  vein  ■□d  artery;    T.p., 
tisnuveree  pnKess  <lipl;    F,  iDtervertebral  tibru-csrlilace:    T,    allanlal  lendnn  rommon  Ut  mait aido-humsrslu. 
■plenius,  BDd  loirer  part  of  trachelo-mastoideua:  M,  diiitalioo  of  inutoido-humeralis  inserted  by  T.  ' 

cava,  the  brachiocephalic  and  common  carotid  trunks,  and  the  left  recurrent 
nerve. 

The  bifurcation  of  the  trachea  (Bifurcatio  trachese)  is  situated  opposite  to  the 
fifth  intercostal  space,  and  about  five  or  six  inches  (ca,  12  to  15  cm.)  below  the 
seventh  and  eighth  thoracic  vertebrte. 

The  trachea  is  composed  of — (!)  A  fibro-elastic  membrane  in  which  are 
embedded  (2)  the  cartilaginous  rings;  (3)  a  muscular  layer;  (4)  the  mucous 
membrane.     The  elastic  membrane  is  intimately  attached  to  the  perichondrium 

'  The  arrangement  of  the  museles  should  be  note<l.  p 
of  the  Btemo-cephalici  and  the  convergence  of  the  onic 
Operation  of  tracheotomy. 
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of  the  rings.  In  the  intervals  between  the  latter  it  constitutes  the  annular  liga- 
ments (Ligamenta  annularia).  The  rings  of  the  trachea  (Cartilagines  tracheales) 
are  composed  of  hyaline  cartilage.  They  are  incomplete  dorsally,  and  when  their 
free  ends  are  drawn  apart,  resemble  somewhat  the  letter  C.  In  the  cervical  part 
the  thin  wide  free  ends  overlap,  while  in  the  thoracic  part  they  do  not  meet;  here 
the  deficiency  is  made  up  by  thin  plates  of  variable  size  and  form,  embedded  in  a 
membrana  transversa.  Ventrally  the  rings  are  about  one-half  inch  (ca.  1  to  1.2  cm.) 
wide  and  much  thicker  than  dorsally.  The  first  ring  is  attached  to  the  cricoid 
cartilage  by  the  crico-tracheal  membrane,  and  is  usually  fused  dorsally  with  the 
second  ring.  Various  irregularities,  such  as  partial  bifurcation  or  partial  or  com- 
plete fusion  with  an  adjacent  ring,  are  common.  The  arrangement  in  the  terminal 
part  is  very  irregular.  The  muscular  layer  (Musculus  trachealis)  consists  of  un- 
striped  fibers  which  stretch  across  the  dorsal  part  of  the  tube.  It  is  separated  from 
the  ends  of  the  rings  and  the  membrana  transversa  by  a  quantity  of  areolar  tissue. 
When  it  contracts  the  caliber  of  the  tube  is  diminished.  The  mucous  membrane 
is  pale,  normally,  and  presents  numerous  fine  longitudinal  folds,  in  which  are 
bundles  of  elastic  fibers.  The  epithelium  is  stratified  columnar  ciliated.  Numer- 
ous tubular  mucous  glands  (Glandulse  tracheales)  are  present. 

Blood-supply. — Common  carotid  arteries. 

Nerve-supply. — Vagus  and  sympathetic  nerves. 


THE  BRONCHI 

The  two  bronchi,  right  and  left  (Bronchus  dexter,  sinister),  are  formed  by  the 
bifurcation  of  the  trachea.  Each  passes  backward  and  outward  to  the  hilus  of 
the  corresponding  lung.  The  right  bronchus  is  a  little  wider  and  less  oblique  in 
direction  than  the  left.  They  are  related  ventrally  to  the  divisions  of  the  pulmon- 
ary artery,  and  dorsally  to  the  branches  of  the  bronchial  artery  and  the  bronchial 
lymph  glands.     Their  structure  is  similar  to  that  of  the  trachea. 

THE  THORAQC  CAVITY 

The  thoracic  cavity  (Cavum  thoracis)  is  the  second  in  point  of  size  of  the  body 
cavities.  In  form  it  is  somewhat  like  a  truncated  cone,  much  compressed  laterally 
in  its  anterior  part,  and  with  the  base  cut  off  very  obliquely. 

The  dorsal  wall  or  roof  is  formed  by  the  thoracic  vertebrae  and  the  ligaments 
and  muscles  connected  with  them. 

The  lateral  walls  are  formed  by  the  ribs  and  the  intercostal  muscles. 

The  ventral  wall  or  floor  is  formed  by  the  sternum,  the  cartilages  of  the  sternal 
ribs,  and  the  muscles  in  connection  therewith.  It  is  about  one-half  as  long  as  the 
dorsal  wall. 

The  posterior  wall,  formed  by  the  diaphragm,  is  very  oblique  and  is  strongly 
convex. 

The  anterior  aperture  or  inlet  (Apertura  thoracis  cranialis)  is  relatively  small, 
and  of  narrow,  oval  form.  It  is  bounded  dorsally  by  the  first  thoracic  vertebra 
and  laterally  by  the  first  pair  of  ribs.  It  is  occupied  by  the  longus  colli  muscles, 
the  trachea,  cesophagus,  vessels,  nerves,  and  the  prepectoral  lymph  glands. 

The  cavity  is  lined  by  the  endothoracic  fascia  and  by  the  pleurae. 

A  longitudinal  septum,  termed  the  mediastinum  (Septum  mediastinale),  ex- 
tends from  the  dorsal  wall  to  the  ventral  and  posterior  walls,  and  subdivides  the 
cavity  into  two  lateral  chambers  which  contain  the  lungs.  Each  of  these  chambers 
is  lined  by  a  serous  membrane  called  the  pleura,  and  is  called  a  pleural  cavity 
(Cavum  pleurae).  The  mediastinum  is,  for  the  most  part,  not  median  in  position; 
this  is  largely  due  to  the  fact  that  the  largest  organ  contained  in  it,  the  heart,  is 
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placed  more  on  the  left  side;  consequently  the  right  pleural  cavity  and  lung  are 
larger  than  the  left.  Practically  all  the  organs  in  the  thorax  are  in  the  mediastinal 
space  with  the  exception  of  the  lungs,  the  posterior  vena  cava,  and  the  right  phrenic 
nerve.  The  part  in  which  the  heart  and  the  pericardium  are  situated,  together 
with  that  above  it,  is  usually  called  the  middle  mediastinal  space;  the  parts  before 
and  behind  this  are  termed  the  anterior  and  posterior  mediastinal  spaces  respec- 
tively. 

THE  PLEURE 
The  pleune  are  two  serous  sacs  which  line  the  pleural  cavities  and  are  reflected 
at  the  roots  of  tlie  lungs  to  invest  those  organs.     We,  therefore,  distinguish  parietal 
and  visceral  parts  of  tlie  pleurse. 

Ligamcntum  nuchie 
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The  parietal  pleura  (Pleura  pariptalis)  lines  the  cavity  in  which  each  lung  is 
situated  (Cavum  pleurse).  On  the  lateral  thoracic  wall  it  is  adherent  to  the  ribs 
and  intercostal  musrics  and  is  termed  the  costal  pleura  (Pleura  costalis).  Behind 
it  ia  closely  attached  to  the  diaphragm,  forming  the  diaphragmatic  pleura  (Pleura 
diaphragmatica).  The  part  which  is  in  apposition  with  the  opposite  sac  or  covers 
the  mediastinal  organs  is  termed  the  mediastinal  pleura  (Pleura  mediastinalis) ; 
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where  this  layer  is  adherent  to  the  pericardium,  it  is  distinguished  as  pericardiac 
pleura  (Pleura  pericardiaca).' 

The  pleura  is  reflected  at  the  root  of  the  lung,  which  it  covers,  constituting 
the  visceral  or  pulmonary  pleura  (Pleura  pulmonalis).  Behind  the  root  of  the 
lung  a  considerable  triangular  area  is  not  covered  by  the  pleura,  the  two  lungs  being 
attached  to  each  other  by  connective  tissue  in  this  situation. 

The  ligament  of  ttie  lung  (Lig.  pulmonale)  is  a  fold  formed  by  the  reflection 
of  the  pleura  from  the  mediastinum  and  the  diaphragm  to  the  lung,  behind  the 


triangular  area  of  adhesion  just  mentioned.  It  is  .leon  when  the  base  of  the  lung 
is  drawn  outward.     It  contains  pUstic  tis.sue,  especially  in  its  posterior  part. 

The  right  pleura  forms  a  special  sagittal  fold  (Plica  venm  cava;)  about  a 
handbreadth  to  the  right  of  the  mwlian  plane,  which  iniloscs  the  posterior  vena 
cava  in  its  upper  edRP  and  gives  off  a  .-imail  accessary  fold  for  the  right  phrenic 
nerve.  The  fold  arises  from  thi-  thoracic  floor  and  from  the  diaphragm  below  the 
foramen  venae  cava,  and  intervenes  between  the  mediastinal  lobe  and  the  body  of 
the  right  lung.     It  is  delicate  and  lace-like. 

'Thr  studpnt  .should  t..w  in  mini!  llmt  th-*<-  Irrmi.  nn-  cmpli.yed  simpt.y  as  a  tnalter  <d 
ooavmhan-  in  dijscription;  all  Ihc  pans,  tliougli  diffiTfiitly  named,  form  a  conimuoua  whole. 
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The  posterior  mediastinum  is  very  delicate  below  the  ceeopliagus,  and  usually 
appears  fenestrated;  when  these  apertures  are  present,  the  two  pleural  cavities 
communicate  with  each  other.' 

The  pleural  sacs  contain  a  serous  fluid,  the  liquor  pleune ;  in  health  there  is 
only  a  sufBcient  amount  to  moisten  the  surface,  but  it  accumulates  rapidly  after 
death. 


* 


THE  LUNGS 

The  lungs  (Pulmones)  occupy  much  the  greater  part  of  the  thoracic  cavity. 
They  are  accurately  adapted  to  the  walls  of  the  cavity  and  the  other  organs  con- 
tained therein.  The  two  lungs  are  not  alike  in  form  or  size,  the  right  one  being 
considerably  larger  than  the  left;  the  difference  is  chiefly  in  width,  in  conformity 
with  the  projection  of  the  heart  to  the  left. 

The  lung  is  soft,  spongy,  and  highly  elastic.  It  crepitates  when  pressed 
between  the  finger  and  thumb,  and  floats  in  water.  When  the  thoracic 
cavity  of  the  unpreserve<l  subject  is  opened,  the  lung  collapses  imme<liatcly 
to  about  one-third  of  its  original  size,  and  loses  its  proper  form;  this  is 
due  to  its  highly  elastic  character  and  the  fact  that  the  tension  of  the  lung 

'  The  apertures  do  not  exist  in  the  fa'tus.  and  are  somptimc^  alKient  in  the  adult  subject. 
Some  of  them  may  be  produced  in  dinscclion  by  the  necessary  <li9(url>ance  of  the  parts.  Clini- 
cians state  that  a  serous  exudate  formed  in  one  pleural  sac  usually  passes  through  to  the  other 
■Ide  in  the  horse. 
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opposite  to  the  heart,  the  cardiac  notch  (Incisura  cardiaca).  On  the  left  lung  this 
notch  is  opposite  to  the  third,  fourth,  and  fifth  ribs,  so  that  a  considerable  area  of  the 
pericardium  here  lies  in  direct  contact  with  the  chest-wall.  On  the  right  lung  the 
notch  is  less  extensive,  and  is  an  intercostal  space  further  forward. 

The  base  of  the  lung  (Basis  pulmonis)  is  oval  in  outline;  its  surface  (Facies 
diaphragmatica)  is  deeply  concave  in  adaptation  to  the  thoracic  surface  of  the 
diaphragm.  Laterally  and  posteriorly  it  is  limited  by  a  thin  basal  border  which 
fits  into  the  narrow  recess  (Sinus  phrenico-costalis)  between  the  diaphragm  and 
the  chest-wall.  The  position  of  this  border,  of  course,  varies  during  respiration. 
In  the  deepest  inspiration  it  may  reach  the  bottom  of  this  recess;  in  ordinary 
inspiration  it  lies  about  four  or  five  inches  (ca.  10  to  12  cm.)  from  the  costal  arch, 
to  which  it  is  nearly  parallel;  in  ordinary  expiration  it  lies  about  twice  as  far  from 
the  costal  arch. 

The  apex  of  the  lung  (Apex  pulmonis)  is  prismatic,  narrow,  and  flattened 
transversely.  It  is  partially  marked  off  from  the  rest  of  the  lung  by  the  cardiac 
notch.  It  curves  downward,  and  is  related  internally  to  the  anterior  mediastinum 
and  behind  to  the  anterior  part  of  the  pericardium. 

In  the  horse  the  lungs  are  not  divided  into  distinct  lobes  by  deep  fissures,  as 
in  most  mammals.  In  the  case  of  the  left  lung  there  is  no  lobation,  but  the  right 
lung  presents  a  mediastinal  lobe,  separated  from  the  body  of  the  lung  by  a  fissure 
which  forms  in  its  dorsal  part  a  canal  for  the  posterior  vena  cava  and  the  right 
phrenic  nerve,  inclosed  in  a  special  fold  of  the  right  pleura.* 

The  root  of  the  lung  (Radix  pulmonis)  is  composed  of  the  structures  which 
enter  or  leave  the  lung  at  the  hilus  on  the  mediastinal  surface.  These  are:  (1) 
The  bronchus;  (2)  the  pulmonary  artery;  (3)  the  pulmonary  veins;  (4)  the  bron- 
chial artery ;  (5)  the  pulmonary  nerves ;  (6)  the  l3rmph  vessels,  which  open  into 
the  bronchial  lymph  glands.  The  bronchus  is  situated  dorsally,  with  the  bronchial 
artery  on  its  upper  surface  and  the  pulmonary  artery  immediately  below  it.  The 
pulmonary  veins  lie  chiefly  below  and  behind  the  artery. 

The  lobulation  of  the  limgs  is  not  very  evident  on  account  of  the  small  amount 
of  interlobular  tissue.  The  lobules  appear  on  the  surface  or  on  sections  as  irregular 
polygonal  areas  of  different  sizes.' 

Bronchial  Branches. — Each  bronchus  &t  its  entrance  into  the  lung  gives  off  a 
branch  to  the  apex  of  the  lung.  It  is  then  continued  backward  as  the  main  stem 
bronchus,  parallel  with  the  dorsal  border  of  the  lung,  giving  off  branches  (Rami 
bronchiales)  in  monopodic  fashion;  these  branch  similarly  and  reach  all  parts  of 
the  lung.    The  right  bronchus  gives  off  a  special  branch  to  the  mediastinal  lobe. 

The  arrangement  of  the  larger  bronchi  is  not  the  same  in  the  two  lungs.  The  right  bronchus, 
after  detaching  the  apical  branch,  gives  off  a  large  ventral  branch  which  shortly  bifurcates.  One 
of  the  divisions  pa&scs  ventrally  into  the  part  of  the  lung  behind  the  cardiac  not<jh  (homologue 
of  cardiac  lobe),  while  the  other  passes  do^^-nward  and  backward  into  the  lower  part  of  the  haee. 
The  stem  bronchus  then  gives  off  the  branch  to  the  mediastinal  lobe,  and  divides,  about  six  inches 
from  the  hilus  of  the  lung,  into  two  nearly  equal  branches;  the  dorsal  branch  is  a  direct  con- 
tinuation of  the  stem,  the  ventral  one  passes  into  the  middle  part  of  the  base.  The  left  bronchus, 
after  a  short  course,  dindes  into  two  nearly  equal  branches.  The  dorsal  branch  may  be  regarded 
as  the  continuation  of  the  stem;  it  passes  backward  parallel  ^nth  the  dorsal  border  of  the  lung, 
giving  off  a  ventral  branch  much  further  back  than  m  the  right  lung.  The  ventral  division  of 
the  stem  bronchus  divides,  after  a  very  short  course,  into  two  l)ranche8;  the  anterior  one  passes 
ventrally  into  the  homologue  of  the  cardiac  lobe,  while  the  posterior  one  passes  downward  and 
backward  into  the  base  of  the  lung. 

The  structure  of  the  larger  bronchial  tubes  is,  in  general,  similar  to  that  of  the 
trachea.    Their  walls  contain  irregular  plates  of  cartilage  instead  of  rings.    There  is 

*  Some  authors  consider  each  lung  to  be  divided  into  anterior  and  posterior  lobes  by  the 
cardiac  notch,  so  that  the  right  lung  would  have  three  lobes  and  the  left  lung  two  lobes. 

*  In  f(£tal  lung  the  lobulation  is  much  more  distinct.  Pi^entation  of  the  lung  is  sometimes 
seen  in  horses,  and  in  such  cases  the  pigment  is  deposited  mainly  in  the  interlobular  tissue,  thus 
mapping  out  the  lobules. 
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a  continuous  layer  of  unstriped  muscle,  composed  of  circularly  arranged  bundles. 
The  mucous  membrane  presents  numerous  longitudinal  folds;  it  contains  many 
elastic  fibers,  mucous  glands,  and  lymph  nodules,  and  is  lined  by  ciliated  colunmar 
epithelium.  As  the  tubes  diminish  in  size  the  coats  become  thinner  and  the  car- 
tilages smaller;  in  tubes  about  1  mm.  in  diameter  the  cartilages  and  mucous  glands 
are  absent. 

By  repeated  branching  the  interlobular  bronchi  are  formed,  and  from  these 
arise  the  lobular  bronchioles.  The  latter  enter  a  lobule  and  branch  within  it, 
forming  the  respiratory  bronchioles ;  these  give  off  the  alveolar  ducts,  the  walls  of 
which  are  pouched  out  to  form  hemispherical  diverticula,  the  alveoli  or  air-cells. 

A  lobule  of  the  lung,  the  unit  of  lung  structure,  is  made  up  of  a  lobular  bronchi- 
ole with  its  branches,  and  their  air-cells,  blood-  and  lymph-vessels,  and  nerves. 
Between  the  lobules  is  the  interlobular  tissue,  which  forms  the  supporting  frame- 
work of  the  limg. 

Vessels  of  the  Lungs. — ^The  branches  of  the  pulmonary  artery  carry  venous 
blood  to  the  lungs.  They  accompany  the  bronchi,  and  form  rich  capillary  plexuses 
on  the  walls  of  the  alveoli.  Here  the  blood  is  arterialized,  and  is  returned  to  the 
heart  by  the  pulmonary  veins.  The  bronchial  arteries  are  relatively  small  vessels 
which  carry  arterial  blood  for  the  nutrition  of  the  lungs.  The  branches  of  these 
arteries  accompany  the  bronchial  ramifications  as  far  as  the  alveolar  ducts,  but 
do  not  extend  to  the  alveoli.  The  oesophageal  artery  also  supplies  pulmonary 
branches  (in  the  horse)  which  reach  the  lung  by  way  of  the  ligament  of  the 
latter.  These  branches  vary  much  in  size,  and  ramify  chiefly  in  the  subpleural 
tissue  of  the  basal  part  of  the  lung.^  The  l3rmph  vessels  are  numerous,  and  are 
arranged  in  two  sets.  The  superficial  set  forms  close  networks  in  and  imder  the 
pleura,  while  the  deep  set  accompanies  the  bronchi  and  pulmonary  vessels.  All 
converge  to  the  root  of  the  lung  and  enter  the  bronchial  l3rmph  glands. 

Nerve-supply. — ^The  pulmonary  nerves  come  from  the  vagus  and  sympathetic 
nerves.  They  enter  at  the  hilus  and  supply  branches  to  the  bronchial  arteries  and 
the  air-tubes. 

THE  THYROID  GLAND 

The  thyroid  gland  (Glandula  thyreoidea)  is  a  very  vascular  ductless  gland, 
situated  on  the  trachea  close  to  the  larynx.  It  is  red  brown  in  color,  and  consists 
of  two  lateral  lobes  and  a  connecting  isthmus  (Fig.  354). 

The  lateral  lobes  are  situated  on  either  side  of  the  first  and  second  or  second 
and  third  rings  of  the  trachea,  to  which  they  are  loosely  attached.  Each  is  about 
the  size  of  a  walnut,  and  has  a  convex  superficial  face  which  is  related  to  the  parotid 
gland  and  the  omo-hyoid  muscle,  and  a  slightly  concave,  deep  face,  applied  to  the 
trachea. 

The  isthmus  in  the  adult  horse  is  usually  very  rudimentary.  It  may  occur  as  a 
very  narrow  glandular  band  which  connects  the  posterior  extremities  of  the  lateral 
lobes,  extending  across  the  ventral  surface  of  the  trachea,  but  it  is  frequently  only 
a  small  strand  of  connective  tissue,  and  sometimes  is  entirely  absent.  It  may  be 
represented  by  a  small  tail-like  process  of  one  lobe. 

The  lateral  lobes  vary  in  size  and  position,  and  are  often  dissimilar  on  the  two  sides.  The 
anterior  extremity  is  the  larger;  it  is  rounded  and  usually  lies  about  a  finger's  breadth  behind 
the  larynx,  but  may  be  in  contact  with  it.  The  posterior  extremity  is  often  produced  to  form  a 
narrow  tail-like  process,  which  is  continuous  with  the  isthmus  when  one  is  present.  In  the  ass 
and  mule  the  isthmus  is  usually  well  developed.    There  is  sometimes  a  narrow  band  of  thyroid 

*  It  must  not  be  inferred  from  the  necessarily  brief  account  here  given  that  the  two  sets  of 
vessels  are  quite  distinct.  On  the  contrary,  competent  observers  state  that  numerous  small 
branches  of  the  bronchial  arteries  anastomose  with  pulmonary  vessels.  Part  of  the  blood  con- 
veyed to  the  lungs  by  the  bronchial  arteries  is  returned  by  the  pulmonary  veins.  In  the  horse 
bronchial  veins  are  absent  or  inconstant. 
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tissue  which  extends  forward  from  the  isthmus  for  a  variable  dbtance;  this  is  termed  the  pyra- 
midal lobe.  The  position  of  the  lateral  lobe  is  indicated  approximately  by  the  junction  of  the 
external  maxillary  and  jugular  veins. 

Structure. — The  gland  is  enveloped  by  a  thin,  fibrous  capsule,  from  which 
trabecute  pass  into  the  gland,  dividing  it  into  lobules.  The  lobules  consist  of 
non^ommunicating  alveoli  or  follicles  of  varying  form  and  size.  The  alveoli  are 
lined  by  cubical  epithelium,  and  contain  a  viscid  colloid  substance. 

Blood-supply. — The  arteries  are  relatively  very  large;  there  are  usually  two 
thyroid  arteries,  which  arise  from  the  carotid  and  enter  each  extremity  of  the  gland. 

Nerve-supply. — The  nerves  are  derived  from  the  sympathetic  system. 

Nodules  of  thyroid  tissue  of  variable  size,  sometimes  as  large  as  a  pea,  may  be 
found  near  the  anterior  extremity  of  the  lateral  lobes,  on  the  coiu^se  of  the  anterior 
thyroid  artery  or  on  the  trachea,  even  at  a  considerable  distance  from  the  thyroid 
region.    They  are  termed  accessory  thjrroids  (Glandulse  thyreoid®  accessori«). 

The  parathjrroids  are  small  glandular  bodies  found  in  the  thyroid  region. 
They  are  paler  and  not  so  dense  as  the  thyroid  tissue,  but  often  cannot  be  dififeren- 
tiated  by  their  naked-eye  appearance.  In  the  horse  there  is  usually  only  one  on 
each  side  in  the  connective  tissue  over  the  anterior  extremity  of  the  lateral  lobe  of 
the  thyroid.    They  resemble  in  structure  embryonic  thyroid  tissue. 


THE  THYMUS  GLAND 

The  th3rmus  is  a  ductless  gland  which  has  a  close  resemblance  to  the  lymphoid 
tissues.  It  is  well  developed  only  in  late  foetal  life  and  for  a  few  months  after  birth. 
After  this  it  undergoes  rapid  atrophy,  fatty  infiltration,  and  amyloid  degeneration, 
so  that  in  the  adult  it  is  represented  by  a  thin  remnant  in  the  lower  part  of  the 
anterior  mediastinum  or  has  entirely  disappeared.  In  the  new-bom  foal  it  is  of  a 
grayish-pink  color,  and  consists  of  two  lateral  lobes  (Fig.  358).  The  greater  part 
of  the  gland  is  situated  in  the  anterior  mediastinum,  but  the  two  lobes  are  con- 
tinued into  the  neck  by  a  chain  of  lobules  which  lie  along  the  course  of  the  carotid 
artery,  extending  sometimes  as  far  as  the  thyroid  gland.* 

Structure. — The  thymus  is  inclosed  in  a  thin,  connective-tissue  capsule,  and 
consists  of  secondary  lobules  (Lobuli  thjini),  of  varying  shape  and  size,  held  to- 
gether by  areolar  tissue  and  fat,  and  all  attached  to  a  cord  of  adenoid  tissue  termed 
the  tractus  centralis.  These  lobules  are  subdivided  into  polyhedral  primary 
lobules,  which  are  composed  of  IjTnphoid  tissue,  and  present  a  dark  vascular  cortex, 
and  a  lighter  medulla  that  contains  Hassal's  corpuscles. 

Blood-supply. — Internal  thoracic  and  carotid  arteries. 

Nerve-supply. — Sympathetic  and  vagus  nerve. 
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THE  NASAL  CAVITY 

The  nostrils,  situated  on  either  side  of  the  muzzle,  are  relatively  small,  and  are 
much  less  dilatable  than  those  of  the  horse.  The  alse  are  thick  and  firm.  The 
superior  commissure  is  narrow.  There  is  no  false  nostril  or  diverticulum  nasi. 
The  skin  is  smooth,  bare,  and  moist,  and  there  is  no  clear  line  of  demarcation  be- 

*  The  cer\ncal  part  of  the  gland  is  very  variable.  The  thoracic  lobe  of  one  aide  may  have 
no  cer\ical  continuation;  the  other  lobe  may  tlien  Rive  off  a  single  prolongation  whicli  bifurcates. 
The  thoracic  part  in  the  ncw-l>om  foal  occupies  most  of  the  space  which  is  later  taken  up  by  the 
apices  of  the  lungs.  Its  two  lobc«  are  in  contact,  and  its  deep  surface  is  molded  on  the  anterior 
part  of  the  pericardium  and  the  large  vessels. 
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tween  it  and  the  nasal  mucosa.  The  opening  of  the  naso-lacrimal  duct  is  not  visi- 
ble, as  it  is  on  the  outer  wall  of  the  nostril,  and  is  concealed  by  the  cartilaginous 
prolongation  of  the  inferior  turbinal.  There  are  two  parietal  or  lateral  cartilages 
on  either  side,  united  by  fibrous  tissue.  The  dorsal  cartilages  are  thin  laminie 
which  curve  outward  and  downward  from  the  dorsal  margin  of  the  septal  cartilage; 
they  are  prolongations  of  the  nasal  bones,  and  carry  the  alar  cartilages  on  their 
anterior  extremities.  The  ventral  pair  are  lateral  continuations  of  the  basal 
lamellie  of  the  inferior  turbinals.  They  lie  along  the  nasal  processes  of  the  pre- 
maxillse;  anteriorly,  they  become  thicker,  turn  a  little  upward,  and  each  blends 
with  the  cartilaginous  prolongation  of  the  upper  coil  of  the  inferior  turbinal.  The 
alar  cartilages  are  of  peculiar  form.  The  lamina  is  oblong,  and  curves  outward  and 
downward  from  the  anterior  extremity  of  the  dorsal  parietal  cartilage,  with  which 
it  is  connected.  The  comu  springs  from  the  outer  part  of  the  lamina  and  curves 
outward  and  upwar<l  into  the  outer  wing  of  the  nostril;  it  carries  on  its  extremity 
a  small  transverse  bar,  thus  having  some  resemblance  to  the  fluke  of  an 
anchor. 

The  nasal  cavi^  is  short,  wide  anteriorly,  narrow  behind.  It  is  not  com- 
pletely divided  by  the  septum,  which  in 
its  posterior  third  is  separated  from  the 
floor  of  the  cavity  by  an  interval  that  in- 
creases from  before  backward.  The  miildle 
meatus  is  very  narrow,  and  divides  pos- 
teriorly into  two  branches;  the  upper  divi- 
sion leads  to  the  ethmoidal  meatuses,  ^nd 
communicates  with  the  frontal  sinus  and  the 
cavity  of  the  superior  turbinal.  Anterior  to 
the  division  are  communications  with  the 
upper  cavity  of  the  ventral  turbinal  and 
the  maxillary  sinus.  The  main  facts  in 
regard  to  the  sinuses  were  stated  in  the 
osteology. 

THE  LARYNX 
The  larynx  is  more   compact  than  in 
the  horse,   and  presents   numerous  differ- 
ential  features.      The   cricoid   cartUi^e    is  Fin.  364.— Mdule  or  Ox. 
compressed  laterally.     The  lamina  is  not     ^s,Na.w-i«bi«ire«ioo;*fi.iowwiip.  (ACierEUeti- 
distinctly    marked  off   from   the  arch;    it              b«ger-D.un.,Ao...  tar  Kan.ii.r.) 
slopes  downward  and  backward  and  has  a 

large  median  ridge.  The  thyroid  cartilage  is  complete  ventrally,  j.  e.,  the  laminie 
are  united  throughout  to  form  a  long  plate  which  is  notched  in  front  and  behind; 
the  laryngeal  prominence  is  small  and  is  situated  posteriorly.  The  height  and 
thickness  of  the  cartilage  increase  from  before  backward.  The  posterior  cornua 
are  about  an  inch  long,  and  form  syndesmoses  with  the  cricoid  cartilage;  the 
short  anterior  cornua  unite  similarly  with  the  hyoid  bone.  The  epiglottis  is  oval 
in  outline  and  its  apex  is  rounded;  its  base  rests  on  the  thyro-hyoid  membrane, 
to  which  it  is  rather  loosely  attacheil.  The  cuneiform  cartilages  are  absent. 
The  arytenoid  cartilages  present  only  slight  differences.  The  muscular  process 
is  well  developed,  and  the  vocal  process  is  narrow  and  long.  The  vocal  cords 
project  very  little  from  the  wall,  so  that  the  rima  glottidis  is  wide;  the  vocal 
ligament  is  attached  ventrally  to  the  crico-thyroid  membrane;  it  has  the  form  of 
a  half  tube,  open  liehind.  The  lateral  ventricles  are  extremely  shallow,  and  the 
sacciiles  are  absent.  The  thyro-arytenoideus  muscle  is  not  divided;  it  is  fan- 
shaped,  thick,  and  narrow  dorsally;    ventrally,  it  is  attached  to  the  base  of  the 
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THE  LUNGS 
The  difference  in  size  between  the  two  lungs  is  greater  than  in  the  horse,  the 
right  lui^  weighing  about  half  as  much  again  as  the  left  one.    The  average  weight 


of  the  lunRs  is  al<out  "H  pounils  (ca.  3  to  4  kg.);   they  form  about  jht  of  the 
hotly  weight. 

They  are  divided  into  lobes  by  deep  fissures  (Incisura'  intorlobarcs).     The 
left  lung    is   divided    into   three    lobes,  named   from   Ix'fore   baekward   apical, 
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the  septum  nasi  in  adaptation  to  the  habit  of  rooting.  A  plate  of  cartilage, 
representing  the  lamina  of  the  alar  cartilage  of  the  horse,  curves  outward  and 
downward  from  the  upper  part  of  the  os  rostri  and  a  pointed  bar  of  cartilage 
curves  upward  from  the  lower  part  of  the  bone  in  the  outer  wing  of  the  nostril. 
The  notch  between  the  nasal  l)one  and  the  premaxilla  is  closed  in  by  parietal 
cartilages  which  resemble  those  of  the  ox. 

The  nasal  cavity  is  long  and  narrow.  It  is  divided  behind  by  a  horizontal 
plate  into  an  upper  olfactory  part,  which  leads  to  the  ethmoidal  meatuses, 
and  a  lower  respiratory  part,  which  is  a  direct  continuation  of  the  inferior  meatus. 
The  posterior  part  of  the  septum  is  membranous. 

The  turbinal  bones  resemble  in  general  those  of  the  ox.  The  superior  meatus 
is  exceedingly  small.  The  middle  meatus  is  a  deep  fissure  between  the  two  turbinals : 
it  divides  posteriorly  into  two  branches;  one  of  these  extends  upward  and  back- 
ward between  the  lateral  mass  of  the  ethmoid  bone  and  the  superior  turbinal; 
the  other  widens  and  joins  the  inferior  meatus.  The  opening  between  the  maxillary 
sinus  and  the  middle  meatus  lies  in  a  plane  through  the  last  cheek  teeth.  The 
middle  meatus  is  continuous  with  the  space  inclosed  by  the  dorsal  part  of  the  in- 
ferior turbinal  and  with  the  cavity  of  the  superior  turbinal.  The  dorsal  division 
of  the  middle  meatus  presents  several  openings  into  the  frontal  sinus.  The  in- 
ferior meatus  is  relatively  roomy;  it  communicates  with  the  space  inclosed  by 
the  ventral  coil  of  the  inferior  turbinal.  The  opening  of  the  naso-lacrimal  duct  is 
found  in  the  posterior  part  of  the  inferior  meatus.  The  naso-palatine  duct  and 
the  vomero-nasal  organ  (of  Jacobson)  resemble  those  of  the  ox. 
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The  larjTix  is  remarkable  for  its  great  length  and  mobility.  The  cartilages 
are  more  loosely  attached  to  each  other  than  in  the  other  animals.  The  cricoid 
cartilage  is  thick  and  compressed  laterally;  its  lamina  is  long  and  narrow;  its 
arch  is  directed  obliquely  do^^Tiward  and  backward.  The  tfa3rroid  cartilage  is  very 
long;  its  laminse  are  united  ventrally  and  form  a  median  ridge.  The  anterior 
cornua  being  absent,  there  are  no  joints  formed  with  the  hyoid  bone.  The  pos- 
terior cornua  are  broad,  bent  inward,  and  articulate  with  the  cricoid  cartilage. 
The  epiglottis  is  relatively  very  large,  and  is  more  closely  attached  to  the  hyoid 
bone  than  to  the  rest  of  the  larynx.  The  middle  part  of  its  base  is  turned  forward, 
and  rests  on  the  thyro-hyoid  membrane;  it  is  closely  connected  with  the  body  of 
the  hyoid  bone  by  the  hyo-epiglottic  ligament  and  the  strong  hyo-epiglottic  muscle.* 
The  apex  of  the  ar3rtenoid  cartilage  is  very  large,  and  is  divided  into  two  parts  at 
its  extremity;  the  inner  part  is  fused  with  that  of  the  opposite  cartilage.  There  is 
a  small  interar3rtenoid  cartilage  in  the  transverse  ligament.  The  rima  glottidis 
is  very  narrow.  The  vocal  cords  are  directed  obliquely  downward  and  backward; 
and  each  is  pierced  by  a  long,  slit-like  opening,  which  leads  into  the  large  laryngeal 
saccule.  The  thyro-arytenoid  or  vocal  ligament  is  similarly  divided  into  a  larger 
anterior  and  a  smaller  posterior  part.  There  is  a  middle  ventricle  near  the  base  of 
the  epiglottis.  The  thyro-arj^tenoid  muscle  is  very  strong  and  is  undivided.  The 
arytenoideus  is  very  small.  The  crico-thyroid  consists  of  two  strata;  the  super- 
ficial layer  corresponds  to  the  muscle  of  the  other  animals;  the  deep  part  consists 
of  transverse  fibers. 

*  The  arrangement  here  is  one  of  the  most  striking  features  of  the  pig's  larynx.  The  short, 
thick  middle  hyo-epiglottic  ligament  and  the  anterior  part  of  the  thyro-hyoid  membrane  are 
inelastic,  while  the  p)osterior  part  of  the  membrane  is  thin  and  elastic  and  allows  the  epiglottis 
to  be  separated  by  a  considerable  interval  from  the  thyroid  cartilage.  Morever,  the  borders  of 
the  epiglottis  are  connectetl  with  the  thyroid  cornua  of  the  hyoid  bone  by  lateral  hyo-epiglottic 
ligaments. 
30 
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the  two  parietal  cartilages,  which  curve  laterally  and  toward  each  other.  A 
grooved  plate  extends  outward  from  the  septal  cartilage  in  the  floor  of  the  nostril, 
and  another  lamina  supports  the  alar  fold  of  the  inferior  turbinal  bone. 

The  length  of  the  nasal  cavity  varies  greatly  in  different  breeds,  correspond- 
ing, of  course,  to  the  length  of  the  face.  The  cavity  is  roomy,  but  is  very 
largely  occupied  by  the  turbinals  and  the  lateral  masses 

of  the  ethmoid  bone.     The  middle  meatus  is  short  and  — 

narrow,  and  divides  posteriorly  into  two  branches;  the 
upper  branch  leads  to  the  ethmoidal  meatuses;  the 
lower  branch  joins  the  inferior  meatus.  The  inferior 
meatus  is  very  small  in  its  middle  part,  owing  to  the 
great  development  here  of  the  inferior  turbinal.  The 
posterior  part  of  the  nasal  cavity  is  divided  by  a  hori- 
zontal plate,  the  lamina  transversalis,  into  an  upper 

olfactory  part  and  a  lower  respiratory  part.  The  fic,  372.— n*bai.  CArnuoEa  of 
sinuses  have  been  described  (tnde  Osteology).  i*™ 

a.  Upper  parieitJ  evtilMo; 
b,  lower  parielal  culiJue;  t,  aiu 
eutilBCc.     (AfUr  EllHihcrKcr.  In 

THE  LARYNX  ui»rin.'.  Atia«  ) 

The  larynx  is  relatively  short.  The  lamina  of  the 
cricoid  cartilage  is  wide;  the  arch  is  grooved  laterally.  The  laminse  of  the  thyroid 
cartilage  are  high,  but  short ;  they  unite  ventrally  to  form  the  l)ody,  on  which  there 
is  anteriorly  a  marked  prominence,  an<l  posteriorly  a  deep  notch.  The  oblique  line 
on  the  outer  surface  of  the  lamina  is  prominent.  There  is  a  rounded  notch  (Fissura 
thyrcoidea)  below  the  short  anterior  cornua  for  the  passage  of  the  superior  laryngeal 
nerve.    The  posterior  cornu  is  strong,  and  has  a  rounded  surface  for  articulation  with 


Fia.  373— SjtonTAi.  Skittion  or  Nasal  Reiiion  or  Don. 
f.Skin;  «.  puictol  «rtilu>;  .«,  Hoar  of  muni  cavity;  .4.  IsmlnA  tniuvenmU*:  «.mucou!<  mimbrmneot  bvd 
paUte;  e.upperlip;  7.  frontnl  bune-,  S.lronlal  siniw:  0,  cranial  plate  at  fronts]  bane^  ;0.  cranial  cavity:  K.ilotlBl 

hid;   c.  r,  elhmolurbinalo;   .<.  cribrironn  plale  oF  clhinuiil:   /,  luprriur  mealiu;    n.  mid<l]e   in«tui>:    A,   inlenur 

the  cricoid  cartilage.  The  arytenoid  cartilages  are  relatively  small,  and  have  between 
them  a  small  interarytenoid  cartilage.  The  epiglottis  is  quadrilateral ;  its  lower  part 
or  stalk  is  narrow,  fitting  into  the  angle  of  the  thjToid  cartilage.  The  cuneiform 
cartilages  are  large  and  somewhat  crescent-shaped;  they  are  not  blended  with  the 
epiglottis. 

The  false  vocal  cords  extend  from  the  cuneiform  cartilages  to  the  thyroid. 
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The  true  vocal  cords  are  large  and  prominent.  The  entrance  to  the  large  lateral 
ventricle  and  saccule  is  a  long  slit  parallel  with  the  anterior  margin  of  the  true 
vocal  cord. 

The  crico-thyroid  muscle  is  thick.  The  hyo-epiglotticus  is  well  developed, 
and  is  double  at  its  hyoid  attachment.  The  anterior  part  of  the  thyro-arytenoideus 
arises  on  the  cuneiform  cartilage.  Hence  Lesbre  has  suggested  the  name  cuneo- 
arytenoideus  for  it. 

THE  TRACHEA  AND  BRONOfl 

The  trachea  is  very  slightly  flattened  dorsally.  It  contains  forty  to  forty-five 
U-shaped  rings;  the  ends  of  the  rings  do  not  meet  dorsally,  so  that  here  the  wall  of 
the  trachea  is  membranous  and  is  composed  of  a  layer  of  transverse  smooth 
muscle-fibers  outside  of  the  rings,  the  fibrous  membrane,  and  the  mucous  membrane. 

The  stem  bronchi  diverge  at  an  obtuse  angle,  and  each  divides  into  two  branches 
before  entering  the  lung.  The  anterior  branch  goes  to  the  apical  and  cardiac 
lobes,  the  posterior  one  to  the  diaphragmatic  lobe,  supplying  also  the  mediastinal 
lobe  of  the  right  lung.  The  anterior  branch  of  the  left  bronchus  crosses  under  the 
pulmonary  artery. 

THE  LUNGS 

The  lungs  (Figs.  342,  343)  differ  in  shape  from  those  of  the  horse  and  ox  in 
conformity  with  the  shape  of  the  thorax,  which  is  relatively  very  wide  in  the  dog; 
the  lateral  thoracic  walls  are  strongly  curved,  and  the  costal  surface  of  the  lungs 
is  correspondingly  convex.  There  is  no  cardiac  notch  on  the  left  lung,  although 
a  small  part  of  the  pericardium  is  not  covered  by  the  lung  at  the  lowest  part  of 
the  fifth  and  sixth  intercostal  spaces.  On  the  right  side  the  cardiac  notch  is 
opposite  the  fourth  and  fifth  intercostal  spaces.  Each  lung  is  divided  by  deep 
fissures  into  three  lobes — apical,  cardiac,  and  diaphragmatic ;  the  right  lung  has 
in  addition  a  mediastinal  lobe.  The  apical  lobe  of  the  right  lung  is  considerably 
larger  than  that  of  the  left.  The  latter  is  often  more  or  less  fused  with  the  cardiac 
lobe.  Variable  accessory  lobes  may  be  found.  On  account  of  the  small  amount  of 
interlobular  tissue  the  lobulation  is  not  distinct. 

THE  THYROID  GLAND 

The  lateral  lobes  of  the  thyroid  gland  are  long  and  narrow,  and  have  a  flat- 
tened, ellipsoidal  form;  they  are  placed  on  the  lateral  surfaces  of  the  trachea  near  the 
larynx.  The  extremities  are  small,  the  posterior  one  often  being  pointed.  The 
isthmus  is  inconstant  and  variable;  in  large  dogs  it  usually  has  the  form  of  a  glandu- 
lar band  which  may  \ye  nearly  half  an  inch  (ca.  1  cm.)  wide;  in  small  dogs  it  is 
usually  absent. 

Accessory  thyroids  are  frequently  present;  three  or  four  may  be  found  on 
either  side,  as  well  as  a  median  one  near  the  hyoid  l>one. 

The  parath3rroids,  about  the  size  of  millet  or  hemp  seetl,  are  four  in  number 
usually.  Two  are  placed  on  the  de(»p  face  of  the  thyroid  lol>es;  the  others  are 
placed  laterally  near  the  anterior  extremity  of  the  thyroid. 

THE  THYMUS 

The  thymus  is  relatively  small,  and  is  situated  almost  entirely  in  the  thorax. 
The  left  lobe  is  much  larger  than  the  right,  and  extends  back  as  far  as  the  sixth 
rib  at  the  time  of  its  greatest  size.  According  to  Baum  the  gland  increases  in  size 
during  the  first  two  weeks  after  birth,  and  atrophies  rapidly  in  the  next  two  or 
three  months.  Traces  of  it  are  present  at  two  or  three  years  of  age,  and  may  be 
found  even  in  old  subjects. 


THE  UROGENITAL  SYSTEM 

This  system  (Apparatus  uroKenitalis)  includes  two  groups  of  organs,  the  uri- 
nary and  the  genital.  The  urinary  organs  elaborate  and  remove  the  chief  excretory 
fluid,  the  urine.     The  genital  organs  serve 

for  the  formation,  tlevelopment,  and  expul-  * 

sion  of  the  products  of  the  reproductive 
glands.  Iq  the  higher  vertebrates  the  two 
apparatus  are  independent  except  at  the 
terminal  part,  which  constitutes  a  urogeni- 
tal tract,  and  includes  the  vulva  in  the 
female  and  the  greater  part  of  the  urethra 
in  the  male. 


THE  URINARY  ORGANS 

The  urinary  organs  (Organa  uropoie- 
tica)  are  the  kitlneys,  ureters,  bladder,  and 
urethra.  The  kidneys  are  the  glands  which 
secrete  the  urine;  they  are  red-brown  in 
color,  and  are  situateil  against  the  dorsal 
wall  of  the  alxlomen,  being  in  most  animals 
almost  symmetrically  placed  on  either  side 
of  the  spine.  The  ureters  are  tubes  which 
convey  the  urine  to  the  bladder.  The  latt«r 
is  an  ovoid  or  pyriform  sac,  situated  on  the 
pelvic  floor  when  empty  or  nearly  so;  it  is 
a  reservoir  for  the  urine.  The  urine  ac- 
cumulates in  the  bladder  until  that  organ 
is  full,  and  is  then  expelled  through  the 
urethra. 


Fia.  374— General  Dobi 
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atl«n»;  ff.  9.  umbiliciil  nrtena.     (After  Leiserinc'e 

Each  kidney  (Ren)  presents  two  sur-     aiim) 
faces,  two  borders,  and  two  extremities  or 

poles,  but   they  differ  so  much   in   form  and  position  as  to  require  a  separate 
description  of  each  in  these  respects.' 

The  right  kidney  (Ren  dexter)  in  outline  resembles  the  heart  on  a  playing 
card,  or  an  equilateral  triangle  with  the  angles  rounded  off.     It  lies  ventral  to  the 

'  The  kidneys  are  soft,  plotitic  organs,  and  hence  an  accurate  knowledge  of  ihcir  form  can 
be  gained  only  from  a  study  of  apecimcna  which  h«ve  been  hardened  in  eiiv.  The  dcecription 
here  Riven  is  baaed  on  this  method.  For  this  purpoee  subjecte  should  be  hardeDed  id  the  atanding 
poaition  to  avoid  artefacts. 
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upper  parts  of  the  last  two  or  three  ribs  and  the  tip  of  the  first  lumbar  transverse 
process.  The  dorsal  (or  superior)  surface  (Facies  dorsalis)  is  strongly  convex; 
it  is  related  chiefly  to  the  diaphragm,  but  also  to  a  small  extent  posteriorly 
to  the  psoas  muscles.  In  well  hardened  specimens,  especially  those  from  thin 
subjects,  impressions  of  the  last  two  ribs  and  the  tip  of  the  first  lumbar  transverse 
process  are  usually  visible.  The  ventral  (or  inferior)  surface  (Facies  ventralis)  is 
in  general  slightly  concave,  and  is  related  to  the  liver,  pancreas,  csecum,  and  right 
adrenal ;  it  either  has  no  peritoneal  covering,  or  only  a  narrow  area  externally  is  so 
covered.  The  internal  border  (Margo  medialis)  is  convex  and  rounded;  it  is 
related  to  the  right  adrenal  and  the  posterior  vena  cava.  It  presents  about  its 
middle  a  deep  notch,  the  hilus  (Hilus  renalis);  this  is  bounded  by  rounded 
margins,  and  leads  into  a  space  termed  the  renal  sinus  (Sinus  renalis).    The  ves- 


FlO.    375.  —  DlAt.RAM    OF    PoftlTION    AND    DORflAL    RELATIONS   Or    KlDNKTR   OF    HORAE. 

Area»  of  direct  relationn  are  incloned  by  rontinuouD  lines;  parts  of  Hkeleton  which  overlie  the  kidneys  but  are  not  in 
contact  with  them  are  indicated  by  dotted  iine-^.     L.l-lll,  lumbar  transverse  processes. 


sels  and  nerves  roach  the  kidney  at  the  hilus,  and  the  sinus  contains  the  pelvis  or 
dilated  origin  of  the  ureter.  The  external  border  (Margo  lateralis)  is  rounded, 
and  is  thinner  than  the  internal  one.  It  consists  of  two  parts,  anterior  and 
posterior,  which  meet  at  an  external  angle;  the  anterior  part  fits  into  the  renal 
impression  of  the  liver.  The  duo<lenum  curves  around  the  external  border.  The 
anterior  ^ctremity  (Extremitas  cranialis),  thick  and  rounded,  lies  in  the  renal 
impression  of  the  liver.  The  posterior  extremity  (Extremita*s  caudalis)  is  thinner 
and  narrower. 

The  left  kidney  (Ren  sinister)  is  bean-shaped.  It  is  considerably  longer  and 
narrower  than  the  right  one,  and  is  situated  nearer  the  median  plane  and  further 
back,  so  that  the  hilus  of  the  left  kidney  is  about  opposite  to  the  posterior  extremity 
of  the  right  one.  It  lies  usually  under  the  upper  part  of  the  last  rib  and  the  first 
two  or  three  lumbar  transverse  processes.     The  dorsal  surface  is  convex,  and  is 


THE   KIDNETB 


related  to  the  left  crus  of  the  diaphragm,  the  psoas  muscles,  and  the  base  of  the 
spleen.  The  ventral  surface  is  convex  and  irregular;  tlie  greater  part  of  it  is 
covered  by  the  peritoneum.     It  is  in  relation  with  the  origin  of  the  small  colon,  the 


terminal  part  of  the  duodenum,  the  left  adrenal,  and  the  left  extremity  of  the 
pancreas.   The  internal  border  is  longer,  straighter,  and  thicker  than  that  of  the  right 
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Stnicture. — The  surface  of  the  kidney  is  covered  by  a  thin  but  strong  fibrous 
capsule  (Tunica  fibrosa),  which  is  in  general  easily  stripped  off  the  healthy  Itidney. 
It  is  continued  along  the  hilus  and  lines  the  renal  sinus.  Sections  through  the 
kidney  show  it  to  consist  of  an  external  cortical  substance  and  an  internal  medullary 
substance.'  The  cortical  substance  (Substantia  corticalis)  is  rod  brown  in  color 
and  has  a  granular  appearance.  It  is  dotted  over  with  minute  dark  points;  these 
are  the  renal  (or  Malpighian)  corpuscles  (Corpuscula  renis),  each  consisting  of  the 
dilated  origin  of  a  uriniferous  tubule  (Capsula  glomeruli),  with  an  invaginated  tuft 
of  capillaries  (Glomerulus)  inclosed  by  it.  The  medullary  substance  (Substantia 
medullaris)  is  more  resistant  and  presents  a  distinct  radial  striation.  Its  central 
part  is  pale,  but  its  periphery,  the  intermediate  zone,  is  of  a  deep  red  color;  in 
the  latter  are  seen,  at  fairly  regular  intervals,  sections  of  the  relatively  large  arci- 
form  vessels,  which  are  taken  to  represent  the  demarcation  between  the  primitive 
lobes.^  Between  the  vessels  the  medulla  is  prolonged  somewhat  toward  the  per- 
iphery, forming  the  bases  o(  the  renal  (or  Malpighian)  pyramids.  These  are  not 
very  pronounced  in  the  kidney  of  the  horse,  especially  as  the  gland  is  not  papillated. 


Fio.  aro.— Tii»> 


Between  the  bases  of  the  pyramids  processes  of  the  cortex  dip  in  toward  the  sinus, 
forming  the  renal  columns.'  The  inner  central  part  of  the  medulla  forms  a  concave 
ridge  or  crest  which  projects  into  the  peivia  of  the  kidney;  the  crest  is  marked  by 
numerous  small  oi)enings  at  which  the  renal  tubules  terminate. 

Examination  with  a  pocket  lens  shows  that  the  cortex  is  imperfectly  divided 
into  lobules  (LobuH  corticales) .  Each  lobule  consists  of  an  axial  radiate  part  (Pars 
radiata),  surrounded  by  a  convoluted  part  (Pars  convoluta).  The  former  (formerly 
termed  pyramids  of  Fcrrcin)  appear  as  ray-like  prolongations  from  the  bases  of 
the  pyramids  (hence  also  termed  medullary  rays),  and  consist  largely  of  narrow, 
straight  or  shglitly  flexuous,  tubules  (hmbs  of  the  loops  of  Henle).  The  convoluted 
part  (formerly  termed  the  labjTinth)  is  granular  in  appearance,  and  consists  li^rgely 
of  the  renal  corpuscles  and  convoluted  tubules. 

The  pelvis  of  the  kidney  (Pelvis  renalis)  is  the  dilated  origin  of  the  excretory 

'The  most  instructive  Bcctione  are  those  made  in  the  hori^onla!  and  transverse  planra, 
through  the  pelvis  in  each  case. 

'  The  fwtal  kidney  is  divided  by  furrows  into  b  number  of  polygonal  areas,  each  of  which 
ie  the'  base  of  a  pyramidal  lobe  or  renculus.  These  furrows  usually  disappear  before  or  soon  after 
birth  in  the  foal,  although  traces  of  them  are  eoinelimca  seen  in  the  adult. 

'  In  the  kidney  of  the  horse  the  renal  columns  dip  in  between  the  pyramids  very  super- 
ficially as  compared  with  the  arranRement  in  the  human  kidney.  Breuer  states  that  the  pyra- 
mids are  40  to  64  in  number,  and  are  arranged  in  four  rows.    Only  the  middle  ones  are  distinct. 
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duct.  It  lies  in  the  sinus  of  the  kidney,  and  it  is  funnel-shaped,  but  flattened  dorso- 
ventrally.  The  renal  crest '  (Papilla  communis)  projects  into  the  outer  part  of 
the  pelvis  in  the  form  of  a  horizontal  ridge  with  a  concave  free  edge.  The  tubules 
of  the  middle  part  of  the  medullary  substance  open  on  this  crest  into  the  peh-is. 
The  tubules  from  each  end  of  the  kidney  do  not  open  into  the  pelvis  projier  (Reccs- 
sus  medius),  but  into  two  long,  narrow  diverticula  (Recessus  terminales),  which 
proceed  from  it  toward  the  poles  of  the  kidney.  The  wall  of  the  pelvis  consists 
of  three  layers.  The  external  fibrous  coat  or  adventitia  is  continuous  with  the 
supporting  tissue  of  the  kidney.  The  muscular  coat  consists  of  longitudinal  and 
circular  fibers.     The  mucous  coat  does  not  cover  the  renal  crest,  nor  is  it  continue<l 
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into  the  diverticula  of  the  pelvis.  It  has  a  yellowish  tinge,  and  presents  numerous 
foldfi.  It  contains  glands  (CUandulfe  pelvis  renalis)  which  necrete  the  thick  mucus 
always  fuumi  in  the  pelvis. 

Renal  Tubules-  -The  parenchynm  or  proper  sulwliincr  of  tin-  kiilney  is  coniposoil  of  the 
Hiiiall  renal  or  urinlferous  tubules  ('I'lihiili  mmliN),  wliicli  nrc  very  i-lmu'  lo|c<'tlier  anil  liave  a 
<'uiiit>li<-]il(>(l  course.  I'Jtirli  tulmlc  lirKiii"  in  a  tliin-wolird.  uplHTii-al  (liliilulion  or  capsule,  which  is 
inviiKJnuIrd  to  m-i'ive  a  UiU  of  looptii  mpillimrs  ten>nii  n  glomerulus;  tliive  iwo  etrueturea 
riHUititulr  II  renal  (or  .Miilpiithiiiiil  corpusde;  the  rorpiittclii'  an-  vUililc  iih  minute  ivd  or  dark 
HIiotKinlhc  coiivoluird  pari  of  the  eorrex.  SureeMtinti  thi^  ic  a  whorl  nnrrow  reek,  l>e>'ond 
which  Ihe  liihulc  l)eeiinic»  wide  and  ronviduteil,  romiinti  the  pniximiil  ronvi.liUed  tul>ule,  «nd 
inlere  Tlie  r:idiiite  portion  «f  tlie  eiint-x.  It  then  fira<liially  iiiirrowd  and  cnurN  the  Intermeiliale 
/one;  iMTominB  very  niirrow  and  nearly  slraiiiht,  it  deiieendHrora  variiihledisiiineeinio  tliemedul- 
Inry  piiilwlanir,  tiiriii'  whiirplv  iipon  ilVelf,  and  reliima  to  the  cnrlex.  fiirtiiinfi  ihiiH  ihe  loop  of 
Mcnlc-.  wi(|]  ilH  deseendinK  and  awepnilinit  hlnhs.     In  the  r<involule<l  pari  of  Ihe  eortex,  it  widen 

'  The  crwl  is  the  result  of  fusion  of  llie  papilla:  or  apices  of  tlie  pyramids  in  the  embryo. 
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and  becomes  tortuous,  constituting  the  distal  convoluted  tubule.  The  tubule  then  narrows, 
enters  a  medullary  ray,  and  opens  with  other  tubules  into  a  straight  collecting  tubule;  this  passes 
axially  through  a  pyramid,  and  unites  with  other  collecting  tubules  to  form  the  relatively  large 
papillary  ducts,  which  open  into  the  renal  pelvis. 

Stit>ma. — ^The  interstitial  tissue  forms  a  reticulum  throughout  which  supports  the  tubules 
and  blood-vessels.  It  is  very  scanty  in  the  cortex,  much  more  abundant  in  the  medulla,  in  which 
it  increases  in  amount  toward  the  pelvis. 

Blood-supply. — ^The  kidneys  receive  a  large  amount  of  blood  through  the 
renal  arteries.  Branches  of  these  enter  at  the  hilus  and  on  the  ventral  surface  of 
the  gland,  and  reach  the  intermediate  zone,  where  they  form  anastomotic  arches 
(Arterise  arciformes).  From  these  arciform  arteries  branches  pass  into  the  cortex 
and  medulla.  The  cortical  branches  (Arteriae  interlobulares)  have  in  general  a 
radial  course  between  the  cortical  lobules,  and  give  off  short  lateral  branches,  each 
of  which  ends  as  the  afferent  vessel  (Vas  afferens)  of  a  renal  corpuscle.  The  blood 
is  carried  from  the  glomerulus  by  a  smaller  efferent  vessel,  which  breaks  up  im- 
mediately into  capillaries  which  form  networks  around  the  tubules.  The  medul- 
lary branches  descend  in  the  pyramids,  forming  in  them  bundles  of  straight  twigs 
(ArteriolsB  rectse). 

The  veins  correspond  in  general  to  the  arteries.  In  the  superficial  part  of 
the  cortex  the  veins  form  star-like  figures  (Vense  stellatae)  by  the  convergence  of 
several  small  radicles  to  a  common  trunk. 

Ljrmph  Vessels. — These  may  be  divided  into  two  sets,  capsular  or  superficial, 
and  parenchymatous  or  deep. 

Nerve-supply. — The  nerves  are  derived  from  the  renal  plexus  of  the  sym- 
pathetic, and  form  a  plexus  around  the  vessels. 

THE  URETERS 

The  ureters  are  the  narrow  part  of  the  excretory  ducts  of  the  kidneys.  Each 
begins  at  the  renal  pelvis  and  terminates  at  the  bladder.  It  is  about  ^  to  |  inch  (ca. 
6to8  mm.)  in  diameter,  and  its  average  length  is  about  28  inches  (ca.  70  cm.).  The 
abdominal  part  (Pars  abdominalis)  of  each  ureter  emerges  ventrally  from  the  hilus 
of  the  kidney,  and  curves  backward  and  inward  toward  the  lateral  face  of  the 
posterior  vena  cava  (right  side)  or  the  posterior  aorta  (left  side).  They  then  pass 
almost  straight  backward  in  the  subperitoneal  tissue  on  the  surface  of  the  psoas 
minor,  cross  the  external  iliac  vessels,  and  enter  the  pelvic  cavity.  The  pelvic 
part  (Pars  pelvina)  passes  backward  and  a  little  downward  on  the  lateral  wall  of 
the  pelvic  cavity,  turns  inward,  and  pierces  the  dorsal  wall  of  the  bladder  near  the 
neck. 

In  the  male  the  pelvic  part  enters  the  urogenital  fold  and  crosses  the  vas 
deferens.  In  the  female  the  ureter  is  situated  in  the  greater  part  of  its  course  in 
the  dorsal  part  of  the  broad  ligament  of  the  uterus. 

The  wall  of  the  ureter  is  composed  of  three  coats.  The  outer  fibrous  coat 
(Tunica  adventitia)  is  composed  of  loose  fibrous  tissue.  The  muscular  coat 
(Tunica  muscularis)  consists  of  inner  and  outer  layers  of  longitudinal  fibers,  with 
a  stratum  of  circular  fibers  between  them.  The  mucous  membrane  (Tunica 
mucosa)  is  covered  with  transitional  epithelium;  glands  (Glandulse  mucosae 
ureteris)  resembling  those  of  the  renal  pelvis  occur  in  the  first  three  or  four  inches 
of  the  ureter. 

THE  URINARY  BLADDER 

The  urinary  bladder  (Vesica  urinaria)  (Figs.  270,  271,  272)  differs  in  form,  size, 
and  position  according  to  the  amount  of  its  contents.  When  empty  and  contracted, 
it  is  a  dense,  pyriform  mass,  about  the  size  of  a  fist,  lies  on  the  ventral  wall  of  the 
pelvic  cavity,  and  does  not  reach  to  the  inlet.     When  moderately  filled,  it  is  ovoid 
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in  form,  and  extends  a  variable  distance  along  the  ventral  abdominal  wall.  Its 
physiological  capacity  varies  greatly,  but  may  be  estimated  approximately  at 
about  three  or  four  quarts. 

The  anterior  rounded  blind  end  is  termed  the  vertex ;  *  on  its  middle  is  a  mass 
of  cicatricial  tissue  (Centrum  verticis),  a  vestige  of  the  urachus,  which  in  the  foDtus 
forms  a  tubular  connection  between  the  bladder  and  the  allantois.  The  body  or 
middle  part  (Corpus  vesicae)  is  rounded,  and  is  somewhat  flattened  dorso-ventrally, 
except  when  distended.  It  presents  two  surfaces,  dorsal  and  ventral,  the  former 
being  the  more  strongly  convex,  especially  in  its  posterior  part  in  front  of  the  en- 
trance of  the  ureters.^  The  posterior  narrow  extremity,  the  neck  (Collum  vesicse), 
joins  the  urethra. 

The  relations  of  the  bladder  vary  according  to  the  degree  of  fullness  of  the 
organ,  and  also  differ  in  important  respects  in  the  two  sexes.  The  ventral  surface 
lies  on  the  ventral  wall  of  the  pelvis,  and  extends  forward  on  the  abdominal  wall  as 
the  bladder  fills.  The  dorsal  surface  in  the  male  is  related  to  the  rectum,  the 
urogenital  fold,  the  terminal  parts  of  the  vasa  deferentia,  the  vesiculae  seminales, 
and  the  prostate;  in  the  female  it  is  in  contact,  instead,  with  the  body  of  the 
uterus  and  the  vagina.  The  vertex  of  the  full  bladder  is  related  to  coils  of  the  small 
intestine  and  small  colon,  and  to  the  pelvic  flexure  of  the  large  colon. 

Fixation. — Displacement  of  the  bladder  is  limited  chiefly  by  three  peritoneal 
folds,  termed  the  middle  and  lateral  ligaments  (Figs.  257,  272).  The  middle  liga- 
ment (Plica  umbilicalis  media)  is  a  median  triangular  fold,  formed  by  the  reflection 
of  the  peritoneum  from  the  ventral  surface  of  the  bladder  on  to  the  ventral  wall  of  the 
pelvis  and  abdomen.  In  the  new-born  animal  it  is  extensive  and  reaches  to  the  um- 
bilicus; in  the  adult  it  is  usually  much  reduced  in  length  relatively.  It  contains  elas- 
tic and  muscular  fibers  in  its  posterior  part.  The  lateral  ligaments  (Plica?  umbilicales 
laterales)  stretch  from  the  lateral  aspects  of  the  bladder  to  the  lateral  pelvic  walls. 
Each  contains  in  its  free  edge  a  round,  firm  band,  the  round  or  umbilical  ligament 
(Lig.  umbilicale  s.  teres);  this  is  the  remnant  of  the  large  fcrtal  umbilical  artery, 
the  lumen  of  which  in  the  adult  is  very  small.  The  retroperitoneal  part  of  the 
bladder  is  attached  to  the  surrounding  parts  by  loose  connective  tissue,  in  which 
there  is  a  quantity  of  fat.  It  is  evident  that  the  posterior  part  of  the  bladder 
has  a  definite  fixed  position,  while  its  anterior  part  is  movable. 

Structure. — The  wall  of  the  bladder  consists  of  a  partial  peritoneal  investment, 
the  muscular  coat,  and  the  mucous  lining. 

The  serous  coat  (Tunica  serosa)  covers  the  greater  part  of  the  dorsal  surface, 
from  which  it  is  reflected  in  the  male  to  form  the  urogenital  fold;  in  the  female 
it  passes  on  to  the  vagina,  forming  the  vesico-genital  pouch.  Ventrally  the  |K»ri- 
toneum  covers  only  the  anterior  half  or  less  of  the  bladder,  and  is  reflected  posteri- 
orly on  to  the  pelvic  floor. 

The  muscular  coat  (Tunica  muscularis)  is  relatively  thin  when  the  bladder  is 
full.  It  is  unstriped,  pale,  and  not  clearly  divided  into  layers,  but  has  rather  a 
plexiform  arrangement.  Longitudinal  fil>ers  occur  on  the  dorsal  and  ventral  sur- 
faces, but  laterally  they  become  oblique  and  decussate  with  each  other.  A  dis- 
tinctly circular  arrangement  is  found  at  the  neck,  where  the  fibers  form  a  sphincter 
(Annulus  urethralis). 

The  mucous  coat  (Tunica  mucosa)  is  pale  and  thin.  It  is  in  general  attached 
by  a  highly  elastic  submucosa  to  the  muscular  coat,  and  forms  numerous  folds 
when  the  organ  is  empty  and  contracted.  It  is  modified  dorsally  in  the  vicinity 
of  the  neck  over  a  triangular  area,  termed  the  trigonum  vesicae ;  the  angles  of  this 
space  lie  at  the  orifices  of  the  two  ureters  and  the  uretlira,  which  are  close  together. 

'  This  is  commonly  tormod  the  fundus  by  veterinarians,  but  is  not  the  homologue  of  the 
fundus  of  the  human  bladder. 

'  This  would  correspond  to  the  fundus  vcsiae  of  man. 
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Here  the  mucous  membrane  is  closely  attached  and  does  not  form  folds.  From 
each  ureteral  orifice  (Orificium  ureteris)  a  fold  of  mucous  membrane  (Plica  ureter- 
ica)  passes  backward  and  inward,  uniting  with  its  fellow  to  form  a  median  crest 
(Crista  urethralis)  in  the  first  part  of  the  urethra.  The  ureteral  orifices  are  a  little 
more  than  one  inch  (ca.  3  cm.)  apart.  The  terminal  part  of  the  ureter,  after  pierc- 
ing the  muscular  coat  of  the  bladder,  passes  for  a  distance  of  about  an  inch  (ca. 
2  to  3  cm.)  between  the  muscular  and  mucous  coats  before  piercing  the  latter;  this 
arrangement  constitutes  a  valve  which  prevents  absolutely  the  return  of  the  urine 
from  the  bladder  into  the  ureter.  The  internal  urethral  orifice  (Orificium  urethrae 
internum)  lies  at  the  apex  of  the  trigonum,  and  is  about  an  inch  and  a  half  (ca. 
4  cm.)  behind  the  ureteral  orifices.  The  mucous  membrane  is  covered  with  transi- 
tional epithelium  like  that  of  the  ureter  and  renal  pelvis.  It  contains  lymph 
nodules. 

Blood-supply. — ^This  is  derived  chiefly  from  the  vesico-prostatic  branch  of 
the  internal  pudic  artery.  It  is  also  supplied  by  small  twigs  from  the  obturator 
and  umbilical  arteries.  The  veins  terminate  chiefly  in  the  internal  pudic  veins. 
They  form  plexuses  posteriorly. 

Ljrmph  Vessels. — ^These  form  plexuses  on  both  surfaces  of  the  muscular  coat. 
They  go  to  the  internal  iliac  and  lumbar  glands. 

Nerves. — ^The  nerves  are  derived  from  the  pelvic  plexus  (sympathetic  and 
ventral  branches  of  third  and  fourth  sacral  nerves).  They  form  a  plexus  in  the 
submucosa  which  presents  microscopic  ganglia. 

In  the  foetus  and  new-bom  animal  the  bladder  is  situated  chiefly  in  the  abdomen.  It  is 
long,  narrow,  and  fusiform.  Ita  abdominal  end  lies  at  the  umbilicus,  through  which  it  is  con- 
tinued by  the  urachus  to  the  extra-embryonic  part  of  the  allantois.  As  the  pelvis  increases  in 
size  and  the  large  intestine  grows,  the  bladder  retracts  into  the  pelvis  and  changes  its  form. 

The  urethra  will  be  described  with  the  genital  organs. 
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The  adrenal  bodies  or  suprarenal  glands  (Glandulse  suprarenales)^  are  two 
small,  flattened  organs,  which  lie  in  contact  with  the  anterior  part  of  the  inner 
border  of  the  kidneys  (Figs.  376,  377).     They  are  ductless. 

In  the  horse  they  are  red-brown  in  color,  about  three  and  a  half  to  four  inches 
(ca.  9  to  10  cm.)  long,  one  to  one  and  a  half  inches  (ca.  3  to  4  cm.)  wide,  and  about 
half  an  inch  or  more  (ca.  1  to  5  cm.)  in  thickness.  The  weight  varies  from  one  to  two 
ounces  (ca.  28  to  50  gm.). 

The  right  adrenal  is  related  internally  to  the  posterior  vena  cava,  to  which  it  is 
adherent.  Its  anterior  part  curves  dorsally  around  the  inner  border  of  the  right 
kidney.  Its  posterior  part  is  flattened  and  is  related  ventrally  to  the  pancreas 
and  caecum,  dorsally,  to  the  right  renal  vessels.  The  anterior  extremity  is  con- 
cealed in  the  renal  impression  of  the  liver;   the  posterior  is  related  to  the  ureter. 

The  left  adrenal  is  a  little  shorter  than  the  right  one,  and  its  extremities  are 
rounded;  it  is  usually  curved,  so  that  its  internal  border  partly  embraces  the 
anterior  mesenteric  artery.  Its  dorsal  surface  is  related  to  the  kidney,  the  renal 
artery,  the  aorta,  and  the  left  cceliaco-mesenteric  ganglion.  The  ventral  surface 
is  in  relation  with  the  left  extremity  of  the  pancreas  and  the  root  of  the  great 
mesentery.  The  posterior  extremity  often  curves  inward  behind  the  anterior 
mesenteric  artery;  it  is  related  behind  to  the  left  renal  vein. 

When  hardened  in  situ  the  adrenals  present  several  features  not  evident  in  the  soft  organs. 
The  anterior  part  of  the  right  adrenal  is  twisted  upward  and  outward  over  the  inner  margin  of 
the  kidney,  so  that  this  part  is  prismatic  and  has  three  surfaces;  of  these,  the  concave  outer  one 
ia  applied  to  the  kidney,  the  dorsal  one  is  related  to  the  right  crus  of  the  diaphragm  and  the  hver, 

*  From  the  standpoint  of  comparative  anatomy  the  term  *' adrenal"  seems  decidedly 
preferable  to  ''suprarenal." 
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and  the  ioiier  one  ie  iD  contact  with  the  posterior  vena  cava.  The  anterior  mesenteric  arterj' 
is  nearly  always  more  or  leaa  enlarged  as  a  result  of  venninous  arteritis,  and  the  form  and  degree 
o(  curvature  of  the  left  adrenal  seem  to  varj'  ■»  conTormity  with  the  condition  of  the  artery. 

Stnicture. — The  fibrous  capsule  adheres  intimately  to  the  surface  of  the  or^an. 
It  contains  elastic  fibers,  and  in  its  deep  part  unstriped  muscle-fibers.  From  it 
trabecidse  pass  radially  into  the  substance,  blending  with  the  fine  supporting  reti- 
culum. The  parenchyma  consists  of  a  cortical  and  a  medullary  portion.  The 
cortical  substance  (Substantia  eorticatis)  is  red-brown  in  color,  and  is  clearly 
distinguishable  from  the  yellow  tneduUary  substance  (Substantia  medullaris). 
A  large  central  vein  (Vena  ecntrali.s)  is  visible  on  cross- 


The  cells  of  the  cortex  are  arranfced  in  chains  of  one  or  two 
rowB.  In  the  peripheral  portion  the  ci'lls  are  of  high  cylindncal 
shape,  and  the  chains  form  connectinic  loops;  Giinlhcr  has  pro- 
..  p<M*ed  the  name  zona  arcuata  for  ihLs  purl,  instead  of  the  u-^ual 
term  zona  gloroerularis.  More  deeply  the  chains  are  distinctly 
palisade-like,  and  this  region  is  <-alle<l  the  zona  fasciculala.  Next 
to  the  medulla  is  the  zona  reticulari.s,  in  which  the  chains  fomi 
a  network.  The  cells  in  ihcsc  two  zones  arc  polyfionat  and  con- 
tain a  brown  pigment. 

Tlie  cells  of  the  nicdulla  are  arranged  in  irrepular  groupx  or 
form  sheaths  around  the  veins.  They  react  lo  cliruinii'  sails  l>y 
assuming  ayelloworyeliow-brawn  color,  and  are  termed  chroniuf- 
fin  cells;  they  share  this  peculiarity  with  certain  cells  of  the  bj-i 

lathetic  ganglia  and  m  ''         •.■■••    -i 

elated  genetically.    Tt 

n  the  niedullary  cells. 

Vessels  and  Nerves. — The  adrenals  receive  a  rela- 
tively large  blood-supply  through  the  adrenal  arteries 
(Aa.  suprarenales),  which  arise  from  the  renal  arteries 
or  from  the  aorta  directly.  The  veins  terminate  in  the 
posterior  vena  cava  and  the  left  renal  vein.  The  lymph 
vessels  go  to  the  renal  lymph  glands.  The  numerous 
nerves  are  derived  from  the  sympathetic  sj'stem 
through  the  solar  and  renal  plexuses.  The  fibers 
form  a  rich  interlacement,  especially  in  the  metlullary  substance.  Ganglion  cells 
are  found  chiefly  in  the  medulla,  but  also  occur  in  the  deeper  part  of  the  cortex. 
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The  kidneys  are  superficially  divided  into  polygonal  lobes  by  fissures  of  vari- 
able <iepth.  The  lobes  vary  in  size,  and  are  commonly  alxjut  twenty  to  twonty- 
five  in  number.     The  fissures  arc  filled  with  fat. 

The  right  kidney  has  an  elongated  elliptical  outline,  and  is  flattened  <lorso- 
ventrally.  It  lies  ventral  to  the  last  rib  and  the  fir.-it  two  or  three  lumbar  transA-erse 
prtx-csses.  The  dorsal  surface  is  rounded,  and  is  in  contact  chiefly  with  the  sub- 
lumbar  muscles.  The  ventral  surface  Is  less  convex,  and  is  related  to  the  liver, 
pancreas,  (luotlenum,  and  terminal  part  of  the  colon.  The  hilus  is  situated  on  the 
anterior  part  of  this  surface  near  the  inner  border.  The  internal  l>order  is  nearly 
straight,  and  fies  parallel  with  the  p()sleri<ir  vena  cava.  The  external  border  is 
convex.  The  anterior  extremity  occupies  the  renal  iniprrs>iiin  of  the  liver,  and  is 
capped  by  the  adrenal  bo<ly. 

The  left  kidney  occupies  a  renuirkublc  position,  and  uhen  hardened  in  stlu, 
differs  strongly  in  form  from  the  ripht  one.  When  the  rumen  is  full,  it  pushes  the 
kidney  backward  and  across  the  median  plane,  so  that  it  is  situated  on  the  right 
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side,  behind  and  at  a  lower  level  than  the  right  kidney.  It  then  lies  usually  under 
the  third,  fourth,  and  fifth  lumbar  vertebra.  When  the  rumen  is  not  full,  the  left 
kidney  may  lie  partly  to  tlie  left  of  the  median  plane.  It  has  three  surfaces.  The 
dorsal  surface  is  convex,  and  presents  on  its  antero-external  part  the  hilus,  whrt-h 
opens  outward.     The  ventral  surface  is  related  to  the  intestine.     The  third  face 

ExlenuU  border 


Anterior  extremity 


Ureter        Remd  artery 
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is  often  more  or  less  flattened  by  contact  with  the  rumen,  and  may  be  termed  the 
ruminal  surface.     The  anterior  extremity  is  small,  the  posterior  large  and  rounded, 

The  preceding  etatements  refer  to  the  adult  auhjept,  and  are  baseil  on  in\'ea)igalions  made  on 
livinK  Hubjects,  and  studieH  of  frozen  gcctiona  and  material  haj^lrned  in  iilii.  In  the  young 
calf  itie  kidnpya  are  almost  synimelrically  placed,  but  an  the  rumen  grows  it  puahes  the  left  liidney 
to  the  ri((ht  and  backward  pari  paimi.  It  also  UEUaJly  causes  a  rotation  of  tne  kidney,  no  that  the 
primary  dorsal  auri'ace  comes  to  lie  almost  in  a  sagittal  plane.  Further,  the  gland  m  l>ent  so  that  ' 
the  hiliLs  is  largely  closed  up  and  faces  outward  (to  the  right).  In  very  fat  subjects  the  three- 
sided  appearance  of  tho  kidney  may  be  absent,  and  about  onc-lhird  or  more  may  remain  to  the  left 
of  the  median  pltine,  even  where  the  rumen  is  pretty  well  tilted. 

The  kidneys  are  embedded  in  a  large  amount  of  perirenal  fat.     The  weight 
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of  a  kidney  is  about  20  to  25  ounces  (ca.  570  to  700  gm.),  the  left  one  being  usually 
an  oimce  or  more  the  heavier.     The  two  form  al>out  y^  per  cent,  of  the  body-weight. 

The  right  kidnev  measures  alwut  8  to  10  inches  (ca.  20  to  2.5  cm.)  in  lenpth.  4  to  5  inrliw  lea. 
10  to  12  cm.)  in  width,  and  'lyi  to  3  inches  (ca.  7  cm.)  in  thickness.  The  left  kidney  m  one  or 
two  inches  (ca.  2  lo  5  cm.)  shorler.  but  ila  posterior  part  is  much  thicker  than  the  right  one. 

Stnicture.^The  hilus  is  equivalent  to  the  hilus  and  sinus  of  the  kidney  of  the 
horse;  in  the  right  kidney  it  is  an  extensive  elliptical  cavity,  in  the  left,  a  deep 
fissure.     The  pelvis  is  absent.     The  ureter  begins  at   the  jimction  of  two  wide, 
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thin-walled  tubes,  the  calyces  majores;  the  anterior  calyx  is  usually  the  larf^. 
Each  calyx  major  gives  ofT  a  number  of  branches,  and  these  divide  into  several 
funnel-shaped  calyces  minores,  each  of  which  embraces  a  renal  papilla.  The 
sptice  not  occupied  l)y  the  calyces  and  vessels  is  filled  with  fat. 

On  section  through  the  kidney  the  renal  pyramids  are  easily  made  out.  The 
blunt  apex  of  each  pyramid,  the  papilla  renalis,  projects  into  a  calyx  minor.  On 
each  papilla  are  small  orifices  (Foramina  papillaria)  by  which  the  terminal  renal 
tubules  (Ductus  papillares)  open  into  the  calyx.  The  renal  columns  are  much 
more  distinct  than  in  the  horse. 

At  the  hilus  the  renal  artery  is  dorsal,  the  vein  in  the  middle,  and  the  ureter 
ventral;  a  quantity  of  fat  surrounds  these  structures  in  the  hilus. 

The  kidneys  of  the  sheep  are  bean-shaped  and  smooth,  without  any  superficial 
lobation.  The  soft  organ  is  regularly  elliptical  in  form,  with  convex  dorsal  and 
ventral  surfaces  and  rounded  extremities;  its  length  is  about  2J^  to  3  inches  (ca. 
5  to  8  cm,),  its  width  about  1 3^2  to  2  inches  (ca.  4  to  5  cm.),  and  its  thiekness  a  little 


more  than  1  inch  (ca.  3  cm.).  In  position  they  resemble  tha*e  of  the  ox,  except  that 
the  right  one  is  usually  a  little  further  back,  and  lies  under  the  first  three  lumbar 
transverse  proce.ises.  The  average  weight  of  each  is  about  four  ounces.  The 
hilus  is  in  the  middle  of  the  inner  border.  There  is  a  renal  crest  or  rommon  papilla 
formed  by  the  fusion  of  twelve  to  sixteen  pyramids. 


?  proc-cHnm.     Tlie   primitive  ilorsiil  surface   has  become   venl ru-rnedial,  and   ie   Eoniewhul 


entirely  to  the  riitlil  u(  the  meclinn  plunc.  iiniler 

The  ureters  are,  in  general,  like  those  of  the  horse,  except  in  regard  to  the 
first  part  of  the  loft  one,  which  has  a  peculiar  eour.-ic,  in  conformity  with  the  remark- 
able position  of  the  kidney.  It  begins  at  the  ventral  part  of  the  hilus  (which  faces 
toward  the  right),  curves  upward  and  inward  over  the  outer  aspert  of  the  kidney 
to  its  dorsal  surface,  crosses  the  median  plane,  and  run.s  backward  on  the  left  side. 

The  bladder  is  longer  and  narrower  than  that  of  the  hor.'ie,  and  extends  further 
forward  on  the  abdominal  floor.  The  peritoneal  coat  extends  backward  further 
than  in  the  horse. 
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The  right  adrenal  lies  against  the  inner  part  of  the  anterior  pole  of  the  right 
kidney.  When  hardened  in  situ  it  ia  pyramidal  in  form.  Its  inner  surface  is 
flattened  and  is  in  contact  with  the  right  cms  of  the  diaphragm.  The  outer  sur- 
face is  convex  and  Hes  in  the  renal  impression  of  the  liver.  The  ventral  surface  is 
grooved  for  the  posterior  vena  cava;  on  this  surface  a  relatively  large  vein  emerges 
near  the  apex.  The  base  is  concave  and  rests  obliquely  against  the  anterior  pole 
of  the  kidney.  The  apex  fits  into  the  angle  between  the  posterior  vena  cava  and 
the  dorsal  border  of  the  liver. 

The  left  adrenal  lies  on  the  inner  face  of  the  posterior  vena  cava  just  behind 
the  anterior  mesenteric  artery,  and  is  therefore  practically  median  in  position. 
It  is  flattened,  and  irregularly  triangular  or  heart-shaped  in  outline.     Its  left  face 

PotUrior  pole 


Anterior  pole 
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is  related  to  the  dorsal  sac  of  the  rumen.     Its  right  face  is  related  to  the  vena  cava, 
and  presents  a  large  emergent  vein.     The  posterior  border  or  base  is  deeply  notched. 

It  is  interesting  to  note  that  the  left  adrenal  <loeH  not  migrate  with  the  kidney,  but  ret<uns 
its  primitive  position;  it  lies  usually  about  two  inches  {ca.  5  cm.)  in  front  of  a  tranaveise  plane 
through  the  anterior  pole  of  the  left  kidney. 

The  adrenals  of  the  sheep  are  both  bean-shaped.  The  right  one  lies  along 
the  anterior  part  of  the  inner  border  of  the  kidney,  at  the  angle  of  the  junction  of 
the  right  renal  vein  and  the  posterior  vena  cava.  It  is  a  little  over  an  inch  (ca. 
3  cm.)  long,  and  about  an  inch  (ca.  12  to  15  mm.)  wide.  The  left  adrenal  is  longer, 
flatter,  and  somewhat  bent.  It  lies  across  the  left  renal  vein,  to  which  it  is  attached, 
but  is  not  in  contact  with  the  kidney. 


URINARY  ORGANS  OF  THE  PIG 

The  kidneys  are  smooth  and  bean-shaped;    they  are  more  flattened  dorso- 
ventrally,  more  elongated,  and  smaller  at  the  extremities  than  those  of  the  dog. 
The  length  is  about  twice  the  width.    They  are  usually  almost  symmetrically  placed 
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on  either  side  of  the  first  four  lumbar  vertebrae.  (Variations  in  position  are  not  rare, 
and  involve  the  left  kidney  oftener  than  the  right.  The  former  has  been  found 
near  the  pelvic  inlet.)  The  external  border  lies  against  the  flank  parallel  with  the 
edge  of  the  longissimus  muscle.  The  posterior  extremity  usually  lies  about  mid- 
way between  the  last  rib  and  the  external  angle  of  the  ilium.  The  anterior  ex- 
tremity of  the  right  kidney  usually  extends  as  far  forward  as  the  last  rib,  but  has 
no  contact  with  the  liver. 

The  weight  of  the  kidney  of  a  medium-sized  pig  is  about  seven  to  nine  ounces 
(200  to  250  grams).  The  ratio  of  their  combined  weight  to  that  of  the  body  is 
about  1  :  150-200. 

Structure. — The  hilus  is  about  in  the  middle  of  the  inner  border.  The  pelvis 
is  funnel-shaped,  and  divides  into  two  calyces  majores,  which  pass  in  a  curve  for- 
ward and  backward  respectively,  and  give  off  some  eight  to  twelve  short  calyces 
minores;  each  of  the  latter  contains  a  papilla  Some  papillae  are  narrow  and  coni- 
cal, and  correspond  to  a  single  pyramid;  others  are  wide  and  flattened,  and  result 
from  the  fusion  of  two  or  more  pyramids;  some  project  directly  through  the  wall 
of  the  pelvis  without  the  formation  of  a  calyx.  The  renal  pyramids  are  distinct, 
but  it  is  apparent  that  some  are  compound,  i,  e.,  formed  by  fusion  of  primitively 
separate  pyramids.  The  renal  artery  enters  the  ventral  part  of  the  hilus,  and  the 
ureter  leaves  it  dorsally. 

The  only  special  feature  in  regard  to  the  ureter  is  that  it  is  at  first  relatively 
wide  and  gradually  diminishes  in  caliber. 

The  bladder  is  relatively  very  large;  when  full,  it  lies  chiefly  in  the  abdomi- 
nal cavity.    It  is  almost  completely  covered  with  peritoneum. 


URINARY  ORGANS  OF  THE  DOG 

The  kidnejTS  are  relatively  large,  forming  about  y^jy  to  -^^  of  the  body-weight; 
the  weight  of  the  kidney  of  a  medium-sized  dog  is  about  two  ounces  (ca.  50  to  60 
grams).  They  are  both  bean-shaped,  thick  dorso-ventrally,  with  a  rounded  ven- 
tral surface  and  a  less  convex  dorsal  surface;  the  surfaces  are  smooth. 

The  right  kidney  (Fig.  343)  is  not  subject  to  much  variation  in  position;  it 
is  situated  usually  under  the  last  rib  and  the  first  three  lumbar  transverse  processes. 
Its  anterior  part  lies  in  the  deep  renal  impression  of  the  liver;  its  posterior  part  i» 
related  to  the  subhunbar  muscles  dorsally,  and  the  pancreas  and  duodenum 
ventrally. 

The  left  kidney  (Fig.  342)  is  subject  to  some  variation  in  position;  this  is  due 
to  the  fact  that  it  is  loosely  attached  by  the  peritoneum,  and  is  affected  by  the  de- 
gree of  fullness  of  the  stomach.  When  the  stomach  is  nearly  empty,  the  kidney 
usually  lies  under  the  transverse  processes  of  the  second,  third,  and  fourth  lumbar 
vertebrjE,  so  that  its  anterior  pole  is  opposite  to  the  hilus  of  the  right  kidney.  As 
the  stomach  fills  it  pushes  the  left  kidney  backward,  so  that  the  anterior  pole  of 
the  latter  may  be  opposite  the  posterior  pole  of  the  right  kidney.  The  dorsal 
surface  is  related  to  the  sublumbar  muscles.  The  ventral  surface  is  in  contact 
with  the  terminal  part  of  the  colon  (Colon  descendens).  The  external  border  is 
related  to  the  spleen  and  the  flank.  The  anterior  extremity  touches  the  stomach 
and  the  left  extremity  of  the  pancreas. 

The  external  border  of  the  left  kidney  has  considerable  contact  with  the  flank,  and  hence 
it  may  be  palpated  more  or  leas  distinctly  m  the  hving  animal  about  half-way  between  the  last 
rib  and  the  crest  of  the  ilium. 

Structure. — ^The  hilus  is  in  the  middle  of  the  inner  border  and  is,  relatively 
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wide.  Cortex,  limiting  zone,  and  medulla  are  clearly  defined.  On  frontal  sections 
it  is  seen  that  the  medullary  substance  forms  a  horizontal  renal  crest  like  that  of 
the  horse,  but  with  the  important  difference  that  curved  ridges  proceed  dorsally 
and  ventrally  from  the  crest  somewhat  like  buttresses.  Sections  above  or  below 
the  renal  crest  often  cut  these  ridges  in  such  a  manner  as  to  give  the  appearance 
of  conical  papillae,  and  thus  tend  strongly  to  produce  a  false  impression.  The 
pelvis  is  adapted  to  this  arrangement  of  the  medullary  substance.  It  incloses  a 
central  cavity  into  which  the  renal  crest  projects,  and  is  prolonged  outward 
between  the  ridges,  forming  cavities  for  the  latter,  thus  simulating  the  appearance 
of  calyces  which  do  not  exist. 

The  ureters  present  no  special  features. 

The  bladder  is  abdominal  in  position,  the  neck  lying  at  the  anterior  border  of 
the  pubic  bones.  It  is  relatively  large,  and  when  full,  the  vertex  may  reach  to  the 
umbilicus.     It  has  a  practically  complete  peritoneal  coat. 


THE  ADRENALS 

The  right  adrenal  lies  between  the  anterior  part  of  the  inner  border  of  the  kid- 
ney and  the  posterior  vena  cava.  It  is  somewhat  prismatic,  and  is  pointed  at 
either  end. 

The  left  adrenal  lies  along  the  posterior  aorta,  from  the  renal  vein  forward, 
but  is  not  in  contact  with  the  kidney.  It  is  elongated  and  flattened  dorso-ventrally. 
(There  is  a  furrow  on  the  ventral  surface  for  the  vein  which  crosses  it;  the  part  in 
front  of  this  furrow  is  discoid,  and  may  be  taken  for  the  entire  organ  in  a  fat 
subject.) 

The  cortex  is  pale  yellow  in  color,  the  medulla  dark  brown. 


THE  MALE  GENITAL  ORGANS 

The  male  genital  organs  (Organa  genitalia  masculina)  are:  (1)  The  two 
testicleSi  the  essential  reproductive  glands,  with  their  coverings  and  appendages; 
(2)  the  vasa  deferentia,  the  ducts  of  the  testicles;  (3)  the  vesiculae  seminales; 
(4)  the  prostate,  a  musculo-glandular  organ;  (5)  the  two  bulbo-urethral  (or  Cow- 
per's)  glands ;  (6)  the  male  urethral  a  canal  which  transmits  the  generative  and 
urinary  secretions;  (7)  the  penis,  the  male  copulatory  organ.  The  vesiculae 
seminales,  the  prostate,  and  the  bulbo-urethral  glands  discharge  their  secretions 
into  the  urethra,  where  they  mix  with  the  seminal  fluid  secreted  by  the  testicles; 
hence  they  are  often  termed  the  accessory  sexual  glands. 


HALE  GENITAL  ORGANS  OF  THE  HORSE 

THE  TESTICLES 

The  testicles  (Testes)  are  situated  in  the  inguinal  region,  inclosed  in  a  diverti- 
culum of  the  abdomen  termed  the  scrotum.  Their  long  axes  are  nearly  longitu- 
dinal. They  are  ovoid  in  form,  but  considerably  compressed  from  side  to  side. 
Each  presents  two  surfaces,  two  borders,  and  two  extremities.  The  internal  and 
external  surfaces  (Facies  medialis,  lateralis)  are  convex  and  smooth.  The  free 
or  ventral  border  (Margo  liber)  is  convex  in  both  directions.  The  attached  or 
dorsal  border  (Margo  epididymidis)  is  nearly  straight,  and  is  the  one  by  which  the 
gland  is  suspended  in  the  scrotum  by  the  spermatic  cord;  the  epididymis  is  at- 
tached to  this  border  and  overlies  it  externally.  The  anterior  and  posterior 
extremities  (Extremitas  capitata,  caudalis)  are  rounded. 

At  the  anterior  extremity  there  is  often  a  sessile  or  pedunculated  sac  which  contains  a  clear 
fluid;  this  is  the  appendix  testis  or  hydatid  of  Morgagni,  from  which  a  thread-like  process 
extends  backward  toward  the  vas  deferens.  It  is  regarded  as  a  remnant  of  the  Miillerian  duct 
of  the  embryo. 

A  testicle  of  average  size  of  an  adult  stallion  is  about  four  or  five  inches  (ca. 
10  to  12  cm.)  long,  two  and  a  half  inches  (ca.  6  to  7  cm.)  high,  and  one  and  a  half  to 
two  inches  (ca.  4  to  5  cm.)  wide;  it  weighs  about  ten  and  one  half  ounces  (ca.  300 
grams).  They  vary  much  in  size  in  diiTerent  subjects,  and  are  commonly  of  un- 
equal size,  the  left  one  being  more  often  the  larger. 

The  epididymis  is  adherent  to  the  attached  border  of  the  testicle,  and  overlaps 
somewhat  the  external  surface.  Its  anterior  enlarged  end  is  termed  the  head 
or  globus  major  (Caput  epididymidis),  and  its  posterior,  slightly  enlarged  end  is 
the  tail  or  globus  minor  (Cauda  epididyinidis) ;  while  the  intermediate  narrow  part 
is  the  body  (Corpus  epididymidis).  The  head  is  closely  connected  with  the  testicle 
by  the  efiferent  ducts  of  the  latter,  by  connective  tissue,  and  by  the  serous  membrane. 
The  body  is  less  closely  attached  by  the  serous  covering,  which  forms  externally  a 
pocket  beneath  the  epididymis  termed  the  digital  fossa  (Sinus  epididymidis). 
The  tail  is  firmly  attached  to  the  posterior  extremity  of  the  testicle  by  a  short 
ligament  (Lig.  epididymidis),  formed  by  a  thick  fold  of  the  tunica  vaginalis,  which 
contains  smooth  muscle-fibers;  it  is  continued  by  the  vas  deferens. 

Structure  of  the  Testicle  and  Epididymis. — The  greater  part  of  the  surface 
of  the  testicle  is  covered  by  a  serous  membrane,  the  timica  vaginalis  propriai  which 
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one  testicle — more  often  the  left — is  the  larger  and  more  dependent.  It  varies 
in  form  and  appearance  in  the  same  subject,  according  to  the  condition  of  its  sub- 
cutaneous muscular  tissue.  The  latter  contracts  on  exposure  to  cold,  so  that  the 
scrotum  is  drawn  up  and  becomes  thicker  and  wrinkled;  when  relaxed  under  the 
influence  of  heat  or  fatigue,  or  from  debility,  it  becomes  smooth  and  pendulous, 
with  a  constriction  or  neck  superiorly.  It  consists  of  layers  which  correspond 
with  those  of  the  abdominal  wall;  considered  from  without  inward  these  are: 

(1)  The  skin,  which  is  thin,  elastic,  usually  black  in  color,  and  smooth  and  oily 
to  the  touch.  It  presents  scattered  short  fine  hairs,  and  is  abundantly  supplied 
with  very  large  sebaceous  and  sweat  glands.  It  is  marked  centrally  by  a  longitu- 
dinal furrow,  in  which  is  a  line,  the  raphe  scroti ;  this  is  continued  forward  on  the 
prepuce  and  behind  on  the  perineum. 

(2)  The  dartos  (Tunica  dartos)  is  reddish  in  color  and  is  closely  adherent  to 
the  skin  except  superiorly.  It  consists  of  fibro-elastic  tissue  and  unstriped  muscle. 
Along  the  raphe  it  forms  a  median  partition,  the  septum  scrotii  which  divides  the 
scrotum  into  two  pouches.  Dorsally  the  septum  divides  into  two  layers  which 
diverge  on  either  side  of  the  penis  to  join  the  abdominal  tunic.  At  the  bottom 
of  the  scrotum  fibers  connect  the  dartos  closely  with  the  tunica  vaginalis  and  the 
tail  of  the  epididymis,  constituting  the  scrotal  ligament.^  Elsewhere  the  dartos 
is  loosely  connected  with  the  underlying  tunic  by  areolar  tissue  which  contains 
no  fat. 

(3)  The  scrotal  fascial  which  is  apparently  derived  from  the  oblique 
abdominal  muscles. 

It  has  been  customary  to  describe  three  layers  of  fascia,  in  conformity  with  the  accounts 
given  in  text-books  of  human  anatomy.  These  are:  (1)  the  intercolumnar  or  spermatic  fascia, 
derived  from  the  margin  of  the  external  inguinal  ring;  (2)  the  cremasteric  fascia,  derived  from  the 
internal  oblique  muscle;  (3)  the  infundibuliform  fascia,  derived  from  the  fascia  transversalis. 
The  first  two  cannot  be  distinguished  by  dissection  and  the  third  is  (in  the  scrotum)  fused  with 
the  parietal  peritoneum  of  the  tunica  vaginalis. 

(4)  The  parietal  layer  of  the  tunica  vaginalis. — This  is  a  fibro-serous  sac  which 
is  continuous  with  the  parietal  peritoneum  of  the  abdomen  at  the  internal 
inguinal  ring.  It  is  thin  above,  but  is  thick  in  its  scrotal  part,  where  it  is  strength- 
ened by  fibrous  tissue  (Lamina  fibrosa)  derived  from  the  transversalis  fascia.  It 
will  be  described  further  under  the  caption  tunica  vaginalis.' 


THE  VAS  DEFERENS 

This  tube  (Ductus  deferens)  extends  from  the  tail  of  the  epididymis  to  the 
ejaculatory  duct.  It  passes  upward  in  the  inguinal  canal,  inclosed  in  a  fold  de- 
tached from  the  inner  surface  of  the  mesorchium,  near  the  posterior  (attached) 
border  of  the  latter.  At  the  vaginal  ring  it  separates  from  the  other  constituents 
of  the  spermatic  cord,  and  turns  backward  and  inward  into  the  pelvic  cavity 
(Fig.  272).  For  some  distance  it  lies  in  the  free  edge  of  the  urogenital  fold,  by 
which  it  is  attached  to  the  lower  part  of  the  lateral  wall  of  the  pelvis.  In  its 
further  course  (over  the  dorsal  surface  of  the  bladder)  it  leaves  the  edge  of  the  fold 
and  inclines  inward  between  its  layers,  coming  in  contact  with  the  inner  face  of 
the  vesicula  seminalis.  Over  the  nc^k  of  the  bladder  the  two  vasa  lie  very 
close  together,  flanked  laterally  by  the  necks  of  the  vesiculae  seminales,  and 
having  the  uterus  masculinus  between  them.  They  then  disappear  under  the 
isthmus  of  the  prostate,  and  are  continued  through  the  wall  of  the  urethra  by  the 
ejaculatory  ducts.    The  latter  are  formed  in  the  urethral  wall  by  the  union  of  the 

>  This  is  a  renmant  of  the  Kubernaculnm  testis  of  the  foetus. 

'  The  tunica  vaginaliH  is  not  a  part  of  the  scrotum  in  the  strict  or  narrow  sense  of  that  term, 
but  is  included  here  on  practical  grouncLs. 
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vas  deferens  with  the  duct  (or  neck)  of  the  corresponding  vesicula  seminalis; 
they  are  thin-walled  tubes,  about  2  to  3  mm.  long  and  6  to  7  mm.  wide,  which 
open  into  the  urethra  on  either  side  of  the  colliculus  seminalis.  In  about  15  per 
cent,  of  subjects  the  vas  deferens  and  duct  of  the  seminal  vesicle  do  not  unite,  but 
open  side  by  side  into  the  urethra.  From  its  origin  until  it  reaches  the  dorsal 
surface  of  the  bladder  the  vas  deferens  has  a  uniform  diameter  of  about  a  quarter 
of  an  inch  (ca.  6  mm.).  It  then  forms  a  fusiform  dilatation,  the  ampulla  ductus 
deferentis  (Fig.  394) ;  this  part  is  about  six  to,  eight  inches  (ca.  15  to  20  cm.)  long, 
and  in  its  largest  part  nearly  an  inch  (ca.  2  cm.)  in  diameter  in  the  stallion;  in 
geldings  the  dilatation  is  usually  not  very  pronounced.  Beyond  the  ampulla  the 
duct  abruptly  contracts. 

Structure. — The  wall  of  the  vas  deferens  is  thick  and  the  lumen  relatively 
small,  so  that  the  tube  has  a  firm  and  cord-like  character.  It  is  covered  with  peri- 
toneum, except  in  the  last  few  inches  of  its  course.  The  loose  adventitia  contains 
numerous  vessels  and  nerves.  The  thick  muscular  coat  consists  of  longitudinal 
and  circular  layers.  The  mucous  membrane  has  an  epithelium  of  short  columnar 
cells.  In  the  posterior  part  of  the  tube,  and  especially  in  the  ampulla,  there  are 
numerous  tubulo-alveolar  glands. 

Blood-supply. — Spermatic  and  umbilical  arteries. 

Nerve-supply. — Spermatic  and  pelvic  plexuses. 


THE  SPERMATIC  CORD 

The  spermatic  cord  (Funiculus  spermaticus)  consists  of  the  structures  carried 
down  by  the  testicle  in  its  migration  through  the  inguinal  canal  from  the  abdominal 
cavity  to  the  scrotum.  It  begins  at  the  internal  inguinal  ring,  where  its  constituent 
parts  come  together,  extends  obliquely  downward  through  the  inguinal  canal, 
passes  over  the  side  of  the  penis,  and  ends  at  the  attached  border  of  the  testicle. 
It  consists  of  the  following  structures: 

(1)  The  spermatic  artery. 

(2)  The  spermatic  veins,  which  form  the  pampiniform  plexus  around  the 
artery. 

(3)  The  Ijrmphatics,  which  accompany  the  veins. 

(4)  Sympathetic  nerves,  which  run  with  the  artery. 

(5)  The  vas  deferens. 

(6)  The  internal  cremaster  muscle,  which  consists  of  bundles  of  unstriped 
muscular  tissue. 

(7)  The  visceral  layer  of  the  timica  vaginalis  or  mesorchium. 

The  first  four  of  these  constituents  are  gathered  into  a  rounded  mass  which 
forms  the  anterior  part  of  the  cord;  they  are  united  by  connective  tissue,  inter- 
spersed with  which  are  bundles  of  the  cremaster  internus.  The  vas  deferens  is 
situated  posteriorly,  inclosed  in  a  special  fold  detached  from  the  inner  surface  of 
the  mesorchium;  hence  it  is  not  visible  externally. 

The  term  spermatic  cord  is  to  a  certain  extent  misleading  as  applied  to  most  animals,  while 
in  man  the  structure  is  distinctly  cord-like.  In  the  horse,  when  the  tunica  vaginalis  is  slit  open 
and  the  "cord"  stretched  out,  the  latter  is  seen  to  have  the  form  of  a  wide  sheet,  the  mesorchium, 
which  has  a  thick,  rounded  anterior  edge,  the  so-called  "vascular  part "  of  the  cord.  The  posterior 
edge  of  the  mesorchiimi  is  continuous  with  the  parietal  layer  of  tne  tunic;  its  inner  surface  pre- 
sents posteriorly  the  deferential  fold  (Plica  ductus  deferentis).  Between  the  two  layers  of  the 
mesorchium  are  bundles  of  unstriped  muscle  (cremaster  internus)  and  small  vessels. 


THE  TUNICA  VAGINALIS 

The  tunica  vaginalis  is  a  somewhat  pyriform  serous  sac  which  extends  from  the 
internal  inguinal  ring  through  the  inguinal  canal  to  the  bottom  of  the  scrotum. 
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Like  the  abdominal  peritoneum,  of  which  it  is  an  evagination,  it  consists  of  two 
layers — parietal  and  visceral.  The  parietal  layer,  or  tunica  vaginalis  communis 
(s.  reflexa),  lines  the  scrotum  below;  its  narrow,  tubular  part  lies  in  the  inguinal 
canal  and  is  directly  continuous  with  the  parietal  peritoneum  of  the  abdomen 
at  the  internal  inguinal  ring.  The  cavity  of  the  tunica  vaginalis  (Cavum  vaginale) 
is  a  diverticulum  of  the  general  peritoneal  cavity,  with  which  it  conununicates 
through  the  vaginal  ring  (Annulus  vaginalis).  It  contains  normally  a  small  quan- 
tity of  serous  fluid.  The  parietal  layer  is  reflected  from  the  posterior  wall  of  the 
inguinal  canal  around  the  structures  of  the  cord,  forming  the  mesorchiumi  a  fold 
analogous  to  the  mesentery  of  the  intestine.  The  visceral  layer,  or  tunica 
vaginalis  propria,  covers  the  spermatic  cord,  testicle,  and  epididymis. 

The  external  cremaster  muscle  (M.  cremaster  extemus)  lies  on  the  outer  and 
posterior  part  of  the  tunic,  to  the  scrotal  part  of  which  it  is  attached. 

Confusion  has  arisen  from  the  use  of  the  term  internal  abdominal  or  infi^nal  ring  in  two 
senses.  The  term  is  used  to  designate  the  upper  or  abdominal  opening  of  the  inguinal  canal, 
but  it  is  also  applied  to  the  upper  opening  of  the  cavity  of  the   tunica  vaginalis.     It  should 
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Fio.  303. — Diagram  of  CRoes-sEcnoN  or  Spermatic  Cord  and  Tunica  Vaginalih;   Latter  Represented  as 

Distended. 

only  bo  applied  to  the  abdominal  opening  of  the  canal,  the  subperitoneal  ring.  The  peritoneal 
ring  at  which  the  cavity  of  the  tunica  vaginahs  opens  into  the  general  peritoneal  sac  is  distin- 
guished by  the  name  vaginal  ring.  It  is  placed  alxjut  four  or  five  inches  (ca.  10  to  12  cm.)  from 
the  lin€»  alba,  and  about  two  or  three  inches  (ca.  6  to  8  cm.)  in  front  of  the  ilio-pectineal  eminence. 
In  stallions  it  will  usually  admit  the  end  of  the  finger  readily,  but  it  may  be  abnormally  large  and 
allow  a  loop  of  Iwwel  to  enter  the  caWty  of  the  tunica  vaginalis.  In  the  gelding  it  is  smaller  and 
sometimf»«  partially  occluded.  In  man  the  cavity  is  almost  always  obliterated  early,  except  in 
its  scrotal  portion,  thus  abolishing  the  vaginal  ring. 


DESCENT  OF  THE  TESTICLES 

During  early  foetal  life  the  testicle  is  situated  against  the  dorsal  wall  of  the 
abdominal  cavity,  in  contact  >\ith  the  ventral  surface  of  the  corresponding  kidney. 
As  growth  proceeds  it  gradually  migrat(»s  from  this  primitive  position,  and  finally 
passes  do\\*n  the  inguinal  canal  into  the  scrotum.  Previous  to  its  descent  through 
the  abdominal  wall  the  testicle  is  suspendcnl  by  a  fold  of  peritoneum,  termed 
the  mesorchium.  This  fold  contains  the  vessels  and  nerves  of  the  testicle  in  its 
anterior  lM)rder.  In  its  posterior  edge  is  the  elongated  tail  of  the  epididymis, 
and  two  cords  of  fibrous  tissue  and  unstriped  nuiscle.  ()n<»  of  these  cords  is  short 
and  connects  the  tail  of  the  epididymis  with  the  testicle;   later  it  l)ecomes  shorter, 
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and  is  termed  the  ligament  of  the  epididymis.  The  other  cord,  the  gubemaculum 
testiSi  extends  from  the  tail  of  the  epididymis  to  the  subperitoneal  tissue  in  the 
vicinity  of  the  future  vaginal  ring.  The  deferential  fold  (Plica  ductus  deferentis) 
is  given  off  from  the  inner  face  of  the  mesorchium,  and  joins  the  urogenital  fold 
posteriorly.  The  body  of  the  epididymis  at  this  time  lies  in  the  edge  of  an  oblique 
fold  formed  by  the  outer  layer  of  the  mesorchium.  After  the  middle  of  foetal  life, 
a  pouch  or  diverticulum  of  the  peritoneum,  the  processus  vaginaliS|  grows  downward 
through  the  inguinal  canal,  carrjring  with  it  cremaster  fibers  derived  from  the 
internal  oblique  muscle  and  a  layer  from  the  transversalis  fascia.  It  is  accom- 
panied by  an  inguinal  extension  of  the  gubernaculum  testis.  The  latter  blends 
below  with  the  subcutaneous  tissue  which  later  becomes  the  dartos.  The  tail  of 
the  epididymis  first  enters  the  processus  vaginalis,  followed  by  the  testicle  with  its 
mesorchium,  which  descends  within  this  diverticulum  of  the  peritoneum  until  it 
reaches  the  scrotum.  The  vas  deferens  and  its  fold  descend  synchronously  with 
the  epididymis  and  testicle. 

The  mechanical  factors  concerned  in  the  migration  of  the  testicle  are  matters  on  which 
much  uncertainty  still  exists.  That  the  gubernaculum  exerts  sufficient  traction  to  guide  the 
epididymis  and  testicle  to  the  inguinal  canal  seems  plausible.  The  intemtd  inguinal  ring  may 
constitute  a  locus  minoris  resistentise  in  the  abdominal  wall,  especially  after  the  descent  of  the 
processus  vaginalis.  Progressive  shortening  of  the  ^bemaculum  was  formerly  considered  to  be 
the  chief  cause  of  the  descent  through  the  abdommal  wall.  Increase  in  the  intra-abdominal 
pressure  is  probably  an  important  factor. 

In  the  foal  the  descent  of  the  testicles  is  often  complete  at  birth,  but  it  fre- 
quently happens  that  one  testicle  or  both  may  be  retained  in  the  inguinal  canal  or 
in  the  abdomen  for  some  months.  In  other  cases  the  testicle  may  return  into  the 
canal  or  abdomen,  since  in  the  young  foal  the  vaginal  ring  is  large  and  the  testicle 
small  and  soft,  and  not  yet  closely  anchored  by  the  scrotal  ligament.  In  rare  cases 
the  descent  may  be  completed  as  late  as  the  fourth  year  (personal  observation). 

Indefinite  retention  of  one  testicle  or  both  in  the  abdominal  cavity  or  inguinal  canal  is  not  rare 
in  horses;  this  condition  is  termed  crjrptorchism.  Abdominal  retention  is  the  more  UHual  form 
of  cryptorchism  in  adult  horses,  inguinal  retention  being  usually  temporary.  The  retained 
testicle  is  usually,  but  not  always,  small,  thin,  soft,  and  flabby,  and  is  non-spermiogenic.  The 
processus  vaginalis  and  the  inguinal  part  of  the  guoemaculum  are  usually  present,  but  may  be 
rudimentary.  The  ligament  of  the  epididymis  and  the  corresponding  part  of  the  mesorchium 
are  often  so  long  that  the  tail  of  the  epididymis  may  be  several  inches  distant  from  the  testicle. 
The  abdominal  part  of  the  gubemaculum  may  be  8  to  10  inches  (ca.  20  to  25  pm.)  long,  and  the 
ligament  of  the  epididymis  much  elongated  (10  to  15  cm.  in  length  according  to  Vennerholm); 
thus  the  testicle  may  have  a  wide  range.     The  vaginal  ring  is  sometimes  closed. 

In  many  mammals  the  testicles  normally  remain  in  the  abdominal  cavity;  such  animals  are 
termed  testiconda,  and  include  the  elephant,  some  insectivora,  hyrax,  sloths,  ant-eaters,  armadillos, 
and  cetacea.  In  others  the  testicles  descend  periodically  during  the  period  of  oestrum,  and  then 
return  into  the  abdomen,  or  they  may  be  extruded  and  retracted  voluntarily;  this  is  true  of  most 
rodents,  many  insectivora  (moles,  shrews,  hedgehog),  and  bats. 


THE  VESICULAE  SEMINALES 

The  vesiculae  seminales  (Fig.  394)  are  two  elongated  and  somewhat  pyriform 
sacs,  which  lie  on  either  side  of  the  posterior  part  of  the  dorsal  surface  of  the  blad- 
der. They  are  partly  inclosed  in  the  urogenital  fold,  and  are  related  to  the  rectum 
dorsally.  Their  long  axes  are  parallel  with  the  vas  deferentia  and  converge  pos- 
teriorly. Each  consists  of  a  rounded  blind  end,  the  fundus,  a  middle,  slightly 
narrower  part,  the  body,  and  a  posterior  constricted  part,  the  neck  or  duct. 

In  the  stallion  they  are  about  six  to  eight  inches  (ca.l5to20cm.)  long,  and  their 
greatest  diameter  is  about  two  inches  (ca.  5  cm.) ;  in  the  gelding  they  are  usually 
much  smaller.* 

'  Sometimes  one  vesicula  or  both  are  very  large  in  the  gelding.  The  writer  has  seen  four 
cases  in  the  dissecting  room,  three  of  which  were  bilateral,  the  other  unilateral.  The  vesicula  re- 
sembled the  xuinary  bladder  in  appearance  and  contained  about  a  quart  of  thick,  amber-colored 
secretion. 
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The  vesiculie  are,  for  the  most  part,  retroperitoneal,  but  the  fundus  extends 
forward  into  the  urogenital  fold  and  hence  has  a  serous  covering.  The  neck  or 
duct  (Ductus  excretorius)  dips  under  the  prostate,  and  usually  unites  with  the 
end  of  the  vas  deferens  to  form  the  ejaculatory  duct. 

Structure. — The  wall,  exclusive  of  the  partial  serous  coat,  consists  of  a  fibrous 


ligament 
tigamtnt 


Bulba-urethrai  (Cowi 


e  urvlhTK]  muscle 


adventitia,  a  middle  muscular  coat,  and  a  mucous  lining.  The  muscular  coat 
is  thickest  at  the  fundus,  and  consi,its  of  two  planes  of  longitudinal  fibers  with  a 
circular  layer  I>etwpen  them.  The  mucoiis  membrane  is  thin,  and  is  arranged  in 
numerous  folds  which  form  a  network;  the  spjices  so  inclosed  present  the  open- 
ings of  tubulo-alveolar  glands.  The  epithelium  is  columnar.  The  blood-supply 
is  derived  from  the  internal  pudic  artery. 
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THE  PROSTATE 

The  prostate  (Prostata)  is  a  musculo-glandular  organ  which  lies  on  the  neck 
of  the  bladder  and  the  beginning  of  the  urethra,  beneath  the  rectum.  It  consists 
of  two  lateral  lobes  and  a  connecting  isthmus. 

The  lateral  lobes,  right  and  left  (Lobus  dexter  et  sinister),  are  somewhat 
prismatic  in  form,  and  are  directed  forward,  outward,  and  somewhat  upward. 
The  antero-internal  surface  of  each  lobe  is  concave  and  partly  embraces  the  cor- 
responding vesicula  seminalis.  The  dorsal  surface  is  concave  and  is  in  relation 
with  the  rectum.  The  ventral  surface  is  convex  and  lies  on  the  obturator  intemus 
muscle  and  fat.  The  apex  is  pointed  and  lies  near  the  posterior  end  of  the 
superior  ischiatic  spine. 

The  isthmus  is  a  thin,  transverse  band,  about  four-fifths  of  an  inch  (ca.  2  cm.) 
wide.  It  lies  over  the  junction  of  the  bladder  with  the  urethra,  the  uterus  mascu- 
linus,  the  terminal  pwts  of  the  vasa  deferentia,  and  the  necks  of  the  vesiculae 
seminales.  Dorsally  it  is  partly  covered  by  transverse  fibers  of  the  urethral 
(Wilson's)  muscle. 

Structure. — ^The  prostate  is  inclosed  in  a  fibro-muscular  capsule,  which  sends 
thick,  somewhat  radially  arranged  trabecule  into  the  gland  substance,  dividing 
it  into  spheroidal  or  ovoid  lobules.  The  lobules  contain  a  central  space  in  which 
the  prostatic  secretion  (Succus  prostaticus)  collects.  The  walls  of  these  spaces 
are  pouched  out  to  form  tubular  diverticula,  and  the  latter  present  saccular 
dilatations.  These  cavities  are  all  lined  by  cubical  epithelium.  There  are  15  to 
20  prostatic  ducts  (Ductus  prostatici)  on  either  side,  which  perforate  the  urethra 
and  open  lateral  to  the  colliculus  seminalis.  The  blood-supply  is  derived  from 
the  internal  pudic  artery. 

The  surface  of  the  prostate  is  commonly  tuberculate  in  old  subjects,  and  amyloid  bodies 
and  calcareous  concretions  may  be  found  in  it. 


THE  UTERUS  MASCULINUS 

The  uterus  masculinus  or  prostatic  utricle  is  a  rudimentary  structure  of  vari- 
able size  and  form,  situated  centrally  on  the  posterior  part  of  the  dorsal  surface  of 
the  bladder.  When  well  developed,  it  consists  of  a  median  flattened  tube,  some 
three  or  four  inches  (ca.  7.5  to  10  cm.)  long,  and  about  half  an  inch  (ca.  1  to  1.5  cm.) 
wide,  the  anterior  part  of  which  lies  in  the  urogenital  fold  and  gives  off  two  slender 
processes  or  cornua;  the  latter  curve  forward  and  outward  in  the  fold  a  variable 
distance,  being  sometimes  traceable  as  far  as  the  anterior  end  of  the  ampulla  of 
the  vas  deferens.  The  posterior  extremity  of  the  tube  passes  under  the  isthmus 
of  the  prostate,  and  opens  into  the  urethra  on  the  smnmit  of  the  colliculus  or  joins 
an  ejaculatory  duct.  It  has  a  muscular  coat  and  a  mucous  lining.  In  many  cases 
it  consists  merely  of  a  very  small  central  tubule  with  a  blind  anterior  end,  or  a 
band,  not  at  all  sharply  marked  off  from  the  adjacent  tissue;  in  other  cases  it 
cannot  be  recognized.  It  is  interesting  chiefly  as  being  a  renmant  of  the  ducts  of 
Mtiller  and  the  homologue  of  the  uterus  and  vagina. 


THE  BULBOURETHRAL  GLANDS 

The  bulbo-uretliral  (or  Cowper's)  glands  (Glandulae  bulbourethrales)  are  two 
in  number,  and  are  situated  on  either  side  of  the  pelvic  part  of  the  urethra  close  to 
the  ischial  arch  (Fig.  452).  They  are  covered  by  the  urethral  (Wilson's)  muscle. 
They  are  ovoid  in  form,  somewhat  depressed  dorso-ventrally,  and  their  long  axes 
are  directed  obliquely  forward  and  outward.     In  the  stallion  they  may  measure 
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The  gians  penis  ia  the  enlarged  free  end  of  the  organ.  It  is  marked  off  from 
the  body  by  a  faintly  marked  neck  {Collum  glandis).  In  front  of  this  is  a  promi- 
nent circular  ridge,  the  corona  glandis,  which  is  notched  below.  The  base  of  the 
glans  is  roun<led  and  extends  further  backward  dorsally  than  ventrally;  it  is 
marked  in  its  lower  part  by  a  deep  depression,  the  fossa  glandis,  in  which  the 
urethra  protrudes  for  about  an  inch  (ca.  2.5  cm.)  as  a  free  tube,  the  urediral 
process  {Processus  urethrse),  covered  by  a  thin  integument.  The  urethra  is  thus 
surrounded  by  a  circular  fossa,  which  opens  superiorly  into  the  urethral  sinus,  a 
bilocular  diverticulum  lined  by  thin  black  skin.  This  diverticulum  is  filled  some- 
times with  a  caseous  mass  of  sebaceous  matter  and  epithelial  debris. 

Structure. — The  penis  consists  essentially  of  two  erectile  bodies,  the  corpus 
cavernosum  penis  and  the  corpus  spongiosum. 

The  corpus  cavernosum  penis  forms  the  greater  part  of  the  bulk  of  the  penis 
except  at  its  free  extremity.  It  arises  from  each  side  of  the  ischial  arch  by  a  cms, 
which  isembedded  in  the  ischio-eavernosus  muscle.  Below  the  ischial  arch  the  crura 
fuse  completely  to  form  the  laterally  compressed  body  of  the  corpus  cavernosum; 
this  presents  ventrally  the  urethral  groove  (Sulcus  urethralis),  which  contains  the 
urethra  and  corpus  spongiosum.  An- 
teriorly, the  corpus  cavernosum  divides  rv^ 
into  three  processes,  a  long  central  one, 

which  is  capped  by  the  glans  penis,  -ahumla 

and  two  short  blunt  lateral  ones.  The 
corpus  cavernosum  is  inclosed  by  the 
tunica  albuginea,  a   thick   capsule  of 

fibrous  tissue  which    contains    many     Corpua  Tunica 

elastic     fibers    and     some    unstripcd        caomw»uw»  albuginea 

muscle.  Externally  the  fibers  are 
chiefly  longitudinal;  internally  they 
are  mainly  circular  and  are  looser  in 

arrangement.       Numerous   trabecule     Corpiu  Vretiira 

pass  inward  from  the  tunic  and  form        tpongiotum 

a   sponge-like   framework   in   the   in-  "S^^ttkwu* 

terior    of    the    corpus    cavernosum,  mutele 

which  is  thus  divided  into  numerous  n  ^  ^ 

,f~,  >       rj,.  Retractor  jtenu  musde 

spaces  (Cavernse).     These  spaces  may 

be  regarded  as  greatly  enlarged  capil-  ^^  3«i  -<^-<'«*'^"'<"' «'  ^•■■'  "•  P™  <"  ho«.. 
laries;  they  contain  blood,  are  lined 

with  flat  endothelial  cells,  and  are  <lirectly  continuous  with  the  veins  of  the  penis. 
Their  walls  are  composed  very  largely  of  unstriped  muscle.  Erection  is  produced  by 
distention  of  these  spaces  with  blood;  at  other  times  the  spaces  are  mere  slits. 

Ia  m&n  there  are  two  tlistJDct  corpora  ca 
except  in  the  midUlc  purl  of  the  organ,  where  ttie  septum  i's 

twcen  which  are  HUt^hke  intcrvala;  through  the  latter  the  blood-apaces  of  the  two  corpora  inver- 
nosa  conimunicate.  In  the  horw  no  tlistinct  septom  cxi.sls  except  near  the  root,  but  in  tlie  proxi- 
mal and  diatal  parts  of  (lie  corpus  cavcmoHum  tncrc  are  vertical  trabecule. 

The  corpus  spongiosum  or  corpus  cavernosum  urethre  forms  a  tube  around 
the  urethra,  and  is  much  enlarged  at  its  free  end  to  form  the  bulk  of  the  glans  penis ; 
throughout  the  remainder  of  its  course  it  is  practically  uniform  in  size,  and  does 
not  form  any  very  distinct  bulb  (Bulbus  urethrse)  at  its  origin,  as  in  man  and 
many  animals.  The  glans  has  been  described  in  part;  it  should  be  noted  that 
the  corpus  spongiosum  extends  backward  dorsally  a  distance  of  about  four  inches 
(ca.  10  cm.)  on  the  middle  process  of  the  corpus  cavernosum  penis,  forming  the 
processus  dorsalis  glandis.  The  urethral  process  is  covered  by  a  thin  layer  of 
corpus  spongiosum. 
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In  structure  the  corpus  spongiosum  has  a  general  resemblance  to  the  corpus 
cavernosum,  but  the  trabeculse  are  finer  and  more  elastic.  In  the  glans  the  trabe- 
culae  are  highly  elastic,  and  the  spaces  are  large  and  very  extensible;  the  latter  are 
continuous  at  the  extremity  of  the  processus  dorsalis  with  large  veins  on  the  dorsum 
penis.  There  is  a  partial  septum  glandis.  The  skin  covering  the  glans  is  thin, 
destitute  of  glands,  and  richly  supplied  with  nerves  and  special  nerve-endings. 

Vessels  and  Nerves. — The  penis  is  supplied  with  blood  by  three  arteries,  viz., 
the  internal  pudic,  obturator,  and  external  pudic.  The  veins  form  a  rich  plexus 
on  the  dorsum  and  sides  of  the  penis,  which  is  drained  by  the  external  pudic  and 
obturator  veins ;  from  the  root  the  blood  is  carried  by  the  internal  pudic  veins. 
The  lymphatics  run  with  the  veins  and  go  to  the  inguinal  and  lumbar  glands. 
The  nerves  are  derived  chiefly  from  the  pudic  nerves  and  the  pelvic  plexus  of  the 
sympathetic. 


MUSCLES  OF  THE  PENIS  (Figs,  183*  45^  452,  456) 

1.  The  ischio-cavemosus  (or  erector  penis)  is  a  short  but  strong  paired  muscle, 
which  arises  from  the  tuber  ischii  and  the  adjacent  part  of  the  sacro-sciatic  ligament, 
and  is  inserted  on  the  crus  and  adjacent  part  of  the  body  of  the  penis.  It  is  some- 
what fusiform,  incloses  the  crus  as  in  a  sheath,  and  is  situated  in  a  deep  depression 
in  the  semimembranosus  muscle.  It  pulls  the  penis  against  the  pelvis,  and  assists 
in  producing  and  maintaining  erection  by  compressing  the  dorsal  veins  of  the  penis. 
Its  blood-supply  is  derived  from  the  obturator  artery,  and  the  nerve-supply  from 
the  pudic  nerve. 

2.  The  retractor  penis  is  an  unstriped  muscle  which  arises  on  the  ventral  sur- 
face of  the  first  two  or  three  coccygeal  vertebrse.  It  divides  into  two  flat  bands, 
half  an  inch  or  more  (ca.  1.5  cm.)  in  width,  which  pass  downward  over  the  sides  of 
the  rectum  to  meet  below  the  anus.  Here  there  is  a  decussation  of  fibers,  thus  form- 
ing a  sort  of  suspensory  apparatus  for  the  posterior  part  of  the  rectum  and  the  anus. 
From  the  decussation  the  muscle  passes  for  a  short  distance  between  superficial 
and  deep  layers  of  the  bulbo-cavernosus,  and  then  along  the  ventral  surface  of  the 
penis,  to  which  it  is  loosely  attached^  Near  the  glans  penis  it  splits  up  into  bundles 
which  pass  through  the  bulbo-cavernosus  and  arc  attached  to  the  tunica  albuginea. 
Below  the  anus  the  muscle  is  attached  to  the  sphincter  ani  extemus.  On  the 
penis  the  two  muscles  are  intimately  united  to  each  other.  Their  action  is  to 
withdraw  the  penis  into  the  sheath  after  erection  or  protrusion.  The  proximal 
part  would  draw  the  anus  upward  and  forward  and  support  it  during  defecation. 


THE  PREPUCE 

The  prepuce  (Praeputium),  popularly  called  the  "sheath,"  is  a  double  in- 
vagination of  the  skin  which  contains  and  covers  the  free  or  prescrotal  portion  of 
the  penis  when  not  erect.  It  consists  of  two  parts,  external  and  internal.  The 
external  part  or  sheath  extends  from  the  scrotum  forward  close  to  the  umbilicus, 
where  the  external  layer  is  reflected  ventrally  and  laterally,  forming  the  thick 
margin  of  the  preputial  orifice  (Ostium  prapputiale) ;  dorsally  it  is  directly  continu- 
ous with  the  integument  of  the  abdominal  wall.  It  is  marked  by  a  median  raphe 
praeputii,  a  continuation  of  the  scrotal  raph6.  At  the  lower  margin  of  the  pre- 
putial orifice  there  are  often  in  the  stallion  two  papillae,  which  are  rudimentary' 
teats  or  nipples.  The  internal  layer  passes  backward  from  the  preputial  orifice 
a  distance  of  about  six  to  eight  inches  (ca.  15  to  20  cm.),  lining  the  cavity  of  the  ex- 
ternal prepuce,  and  is  then  reflected  forward  until  it  approaches  the  orifice,  where 
it  is  again  reflected  backward.  It  thus  forms  within  the  cavity  of  the  sheath  a  sec- 
ondary tubular  invagination,  the  prepuce  proper,  in  which  the  anterior  part  of 
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the  pelvis,  turns  around  the  ischial  arch,  forming  an  acute  angle,  and  passes  forward 
inclosed  in  the  corpus  spongiosum.  It  may,  therefore,  be  divided  into  two  seg- 
ments, pelvic  and  extrapelvic. 

The  pelvic  part  (Pare  pelvina)  is  four  or  five  inches  (ca.  10  to  12  cm.)  long. 
At  its  origin  it  is  not  distinguishable  from  the  neck  of  the  bladder  in  size  or  structure; 
in  fact  no  line  of  demarcation  exists  between  the  two.  Behind  the  prostate  the 
tube  dilates  to  a  potential  width  of  two  inches  or  more  (ca.  5  to  6  cm.).  Near  the 
ischial  arch,  between  the  bulbo-urethral  (Cowper's)  glands,  it  contracts  again, 
forming  the  isthmus  urethrte.  It  is  related  dorsally  to  the  rectum  and  the  prostate, 
ventrally  to  the  internal  obturator  muscles,  and  laterally  to  the  bulbo-urethral 
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glands.     It  i.**  inelose<i,  except  at  its  origin,  by  the  urethral  (Wilson's)  muscle. 
Beneath  this  is  a  rich  venous  plexus,  forming  a  sort  of  erectile  tissue.' 

The  extrapelvic  part  (Pars  cavernosa)  passes  between  the  two  crura  of  the 
penis  and  runs  along  the  groove  on  the  ventral  surface  of  the  corpus  cavernosum 
penis,  inclosnl  by  the  corpus  spongiosum  and  the  bulbo-cavernosus  muscle.  It 
pas.-^es  through  the  glans  penis  and  projects  forward  al>out  an  inch  in  the  fossa 
glan<lis  as  a  free  tut)e.  the  processus  urethne;  this  part  is  covered  by  a  delicate 
integument,  under  which  there  is  a  thin  layer  of  erectile  tissue, 

'  It  han  btvn  difloniiiry  lo  iii\iile  the  pcli-ic  part  of  Iho  iirerhra  into  prostalir  and  nwtn- 
branoua  parts.  TIii-m'  IrniiH  apply  wrll  in  human  aniiloiny.  liut  have  no  Rppcial  value  in  com- 
parative anatomy.  In  the  Imrw  u  pnisiiitic  piirl  hardly  otini!",  iinleNi  we  luwume  that  il  and  the 
n<^ck  of  the  IiIiuIiIit  to)C''ll>er  nre  only  iilmiit  nn  inrh  in  len^tlli.  There  i:<  no  membranous  part  in 
the  Hense  in  whicli  lliul  temi  ih  usi.'il  in  rcEaixl  to  man. 
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The  lumen  of  the  tube  is  largely  obliterated  in  the  inactive  condition  of  the  parts.  When 
moderately  distended  its  dimensions  m  a  horse  of  medium  size  are  as  follows:  At  its  origin  the 
diameter  is  about  half  an  inch  (1  to  1 .5  cm.).  The  pelvic  dilatation  at  its  widest  part  measures  one 
and  a  half  to  two  inches  (ca.  3.5  to  5  cm.)  transversely,  and  about  an  inch  (2  to  3  cm.)  vertically;  it 
is  elliptical  in  cross-section  when  fully  distended.  The  isthmus  at  the  ischial  arch  is  a  Uttle 
smaller  than  the  initial  part.  Beyond  this  the  lumen  is  about  one-half  to  three-fourths  of  an 
inch  (ca.  1.5  cm.)  in  diameter,  and  is  fairly  imiform  to  the  glans  penis.  Here  there  is  a  slight 
fusiform  dilatation  (Fossa  navicularis),  beyond  which  the  tube  contracts. 

The  opening  from  the  bladder  into  the  urethra  is  termed  the  internal  urethral 
orifice  (Orificium  urethrae  internum);  it  is  closed  except  during  urination.  The 
terminal  opening  is  the  external  urethral  orifice  (Orificium  urethrse  externum)  or 
meatus  urinarius.  The  two  orifices  of  the  ejaculatory  ducts  are  situated  dorsally 
on  either  side  of  the  coUiculus  seminalis,  about  two  inches  (ca.  5  cm.)  behind  the 
internal  urethral  orifice;  they  are  slit-like  and  close  together.  The  small  orifice 
of  the  uterus  masculinus  is  placed  centrally  on  the  coUiculus;  it  is  inconstant.  The 
orifices  of  the  prostatic  ducts  are  on  two  groups  of  small  papillse,  placed  lateral  to 
the  openings  of  the  ejaculatory  ducts.  The  ducts  of  the  bulbo-urethral  (Cowper's) 
glands  open  on  two  lateral  series  of  small  papillse,  about  an  inch  (ca.  2.5  cm.) 
further  back  and  close  to  the  median  line.  The  small  orifices  of  the  urethral 
glands  are  situated  laterally  in  the  wide  f)elvic  portion. 

Structure. — The  mucous  membrane  contains  an  unusually  large  amount  of 
fine  elastic  fibers,  and  in  its  pelvic  part  there  are  alveolar  glands  (Glandute  ure- 
thrales) .  The  epithelium  is  at  first  like  that  of  the  bladder,  then  becomes  cylindrical, 
and  in  the  terminal  part  is  stratified  squamous.  In  the  dorsal  wall  the  membrane 
forms  a  median  ridge,  the  urethral  crest  (Crista  urethralis) ;  this  terminates  about 
two  inches  from  the  internal  iu*ethral  orifice  in  a  rounded  elevation,  the  coUiculus 
seminalis,  on  the  sides  of  which  the  ejaculatory  ducts  open. 

At  the  origin  of  the  urethra  there  is  a  layer  of  circular  unstriped  muscle-fibers 
outside  of  the  mucous  coat.  Beyond  this  the  latter  is  inclosed  by  a  layer  of  erectile 
tissue,  composed  of  plexuses  of  veins  supported  by  trabeculse  of  elastic  and  smooth 
muscular  tissue.  This  is  continued  by.  the  corpus  spongiosum.  Outside  of  the 
erectile  tissue  there  is  a  continuation  of  the  intrinsic  unstriped  muscular  coat, 
consisting  of  external  and  internal  longitudinal  strata,  with  a  layer  of  circular 
fibers  between  them. 

Except  at  its  origin  and  termination  the  urethra  is  provided  with  a  continuous 
layer  of  striped  muscle,  placed  outside  of  the  erectile  tissue.  This  is  described  as 
consisting  of  two  parts  or  muscles. 

(1)  The  urethral  (or  Wilson's)  muscle  (M.  urethralis)  consists  of  dorsal 
and  ventral  layers  of  transverse  fibers  on  the  wide  pelvic  part  of  the  ure- 
thra, and  covers  the  bulbo-urethral  (Cowper's)  glands.  It  is  a  compressor  of  the 
pelvic  part  of  the  urethra  and  the  bulbo-urethral  glands.  By  its  forcible  contrac- 
tion it  plays  an  important  role  in  the  ejaculation  of  the  seminal  fluid,  and  also  in 
evacuating  the  last  of  the  urine  in  micturition.* 

(2)  The  bulbo-cavemosus  muscle  (or  accelerator  urinse)  is  the  continuation 
of  the  urethral  muscle  on  the  extrapelvic  part  of  the  urethra;  it  extends  from  the 
ischial  arch  to  the  glans  penis.  At  the  root  of  the  penis  it  is  the  thickest,  and 
forms  a  complete  layer  of  circular  fibers  which  inclose  the  corpus  spongiosum  and 
the  urethra.  Beyond  this  it  diminishes  very  gradually  in  thickness,  and  consists 
of  fibers  which  arise  on  a  median  ventral  raph6  and  curve  around  the  corpus 
spongiosum  to  end  on  the  tunica  albuginea  of  the  corpus  cavernosum.  Its  action 
is  to  empty  the  extrapelvic  part  of  the  urethra. 

The  ischlo-urethral  muscles  (Fig.  452)  are  small  bands  which  arise  on  the  ischial  arch  and 
crura  of  the  penis  and  pass  forward  to  become  lost  on  the  ventral  layer  of  the  urethral  muscle. 
They  may  assist  in  erection  of  the  penis  by  exerting  pressure  on  the  dorsal  veins. 

'  The  statement  often  made  that  it  acts  as  a  sphincter  of  the  bladder  is  a  hypothesis  of 
doubtful  plausibility.  In  material  hardened  in  situ,  in  which  the  internal  urethral  orifice  is 
tightly  closed^  the  urethral  muscle  apparently  takes  no  part  in  the  closure. 
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HALE  GENITAL  ORGANS  OF  THE  OX 
The  scrotum  is  situated  somewhat  further  forward  than  in  the  borse.  It  is 
long,  [>eiidulou8,  and  has  a  well-marked  neck.  The  skin  here  is  usually  flesh-col- 
ored, but  in  some  bree<]8  ia  more  or  less  pigmented;  it  is  sparsely  covered  with 
short  hairs.  Just  in  front  of  it  are  four  (sometimes  only  two)  rudimentary  teats. 
The  testicles  are  relatively  larger  than  those  of  the  horse,  and  have  an  elon- 
gated, oval  outline.  The  long  axis  is  vertical.  The  inner  surface  is  somewhat 
flattened. 


The  tunica  albuginea  is  thin.  The  parenchj-ma  is  yellowish  in  color.  The 
mediastinum  testis  descends  from  the  anterior  part  of  the  upper  extremity  deeply 
into  the  gland  as  an  axial  strand  about  5  mm.  in  thickness.  The  vasa  efferentia 
leave  at  the  upper  end  of  the  me<liastinum. 

The  epididymis  iw  very  closely  attached  to  the  testicle.  The  head  is  long; 
it  curves  over  the  upper  extremity  and  nearly  half  way  down  the  anterior  border 
of  the  testicle,  Tlie  Ixtdy  is  very  narrow,  and  lies  along  the  outer  part  of  the  pos- 
terior t>onler  of  the  testicle,  to  which  it  is  attached  by  a  narrow  peritoneal  fold. 
The  tail  is  large  and  is  closely  attached  to  the  lower  extremity  of  the  testicle. 

The  spermatic  cord  and  the  tunica  TagimUis  are  much  longer  than  in  the  horse; 
the  extra-inguinal  part  of  the  cord  is  about  eight  to  ton  inches  <20to25cm.)  in  length. 
The  cremaster  eztemus  is  well  develope<l.  and  almost  com])letely  incloses  the  tunic 
to  the  neck  of  tiie  scrotum;  it  <i(H's  not  extend  so  far  down  as  in  the  horse,  but  is 
inserted  alxiut  at  the  level  of  the  upper  pole  of  the  testicle.     The  vaginal  ring  is 


MALE  OEKITAl.  OEQANS  OF  THE  OX  501 

relatively  very  small,  and  is  about  four  inches  (ca.  10  cm.)  from  the  linea  alba. 
The  cremaster  internus  is  feeble. 

The  spermatic  eorda  emerge  through  the  outer  angles  of  the  externa]  inguinal  rings,  and 
curve  downward  and  inward  to  the  neck  of  the  scrotum.  The  external  rings  are  about  four 
inches  (ca.  10  cm.)  long,  and  are  two  and  a  half  to  three  inches  (6  to  8  cm.)  apart.  In  animals  in 
good  condition  there  is  a  large  mass  of  fat  above  the  neck  of  the  scrotum,  between  the  spermaljc 
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cords.    The  mosorrhium  extends  to  the  bottom  of  the  tunica  vaginalis,  forming  a  narrow  fold 
(ca.  1  cm.  wide)  wliich  attachcx  the  epididymis  to  th(<  posterior  part  of  the  tunic. 

The  inguinal  canal  presents  several  special  features  in  ihe  bull.  The  internal  riiy?  ia  very 
long.  Its  anterior  border,  formed  by  the  eilge  of  the  internal  oblique,  is  decidedly  concave  and 
is  tendinous  in  its  inner  part.  The  long  axis  of  the  external  ring  is  directed  outward,  forward,  and 
downward.  The  Npermalic  cord  lies  in  its  outer  part,  the  external  pudic  vphspIs  in  its  middle. 
A  muscular  band  about  an  inch  wide,  detached  from  the  internal  oblique  muscle,  crosses  the  outer 
aide  of  the  vaginal  ring. 

The  vas  deferens  is  small  in  caliber.  The  uro^nital  fold  is  narrow,  so  that 
the  vasa  are  closer  together  in  it  than  in  the  horse.  On  reaching  the  posterior 
part  of  the  bladder  they  are  in  apposition  for  a  distance  of  about  four  inches 


MALE  GENITAL  ORGANS  OF  THE  OX  503 

The  uterus  masculinus  appears  to  be  absent  frequently.  Ellenberger 
states  that  it  opens  between  the  ejaculatory  ducts,  while  Martin  says  that 
it  usually  has  two  orifices  at  the  coUiculus,  but  that  it  often  unites  with 
the  vasa  deferentia. 

The  bulbo-urethral  (Cowper's)  glands  are  somewhat  smaller  than  in  the 
stallion.  They  are  liable  to  escape  notice,  since  they  are  covered  by  a  thick  layer 
of  dense  fibrous  tissue  and  also  partially  by  the  bulbo-cavernosus  muscle.  Each 
has  a  single  duct  which  opens  into  the  urethra  under  cover  of  a  fold  of  the  mucous 
membrane. 

The  penis  is  cylindrical,  and  is  longer  and  of  very  much  smaller  diameter 
than  in  the  horse.  Just  behind  the  scrotum  it  forms  an  S-shaped  curve,  the 
sigmoid  flexure ;  thus  about  one  foot  is  folded  up  when  the  penis  is  fully  retracted. 
The  flexure  is  effaced  during  erection.  The  glans  penis  is  about  three  inches  (ca. 
8  cm.)  in  length.  It  is  flattened  dorso-ventrally,  and  its  extremity  is  pointed  and 
twisted.  The  external  urethral  orifice  is  situated  at  the  end  of  a  groove  formed 
by  this  twist;  it  is  only  large  enough  to  admit  a  probe  of  medium  size.  Even  in 
the  non-erect  state  the  penis  is  remarkably  dense  and  firm.  The  tunica  albuginea 
is  very  thick,  and  incloses  the  urethra.  In  the  first  part,  as  far  as  the  first  curve, 
there  is  a  thick  median  septum  penis.  Beyond  this  there  is  a  central  axial  rod  of 
dense  fibrous  tissue  from  which  numerous  strong  trabeculse  radiate.  The  erectile 
tissue  is  small  in  amount,  so  that  the  organ  undergoes  very  little  enlargement  in 
erection. 

The  length  of  the  penis  in  the  adult  is  about  three  feet  (ca.  90  cm.).  The  crura  are  flattened 
laterally.  The  suspensory  ligaments  are  attached  to  the  ventral  ridge  on  the  symphysis.  The 
body  is  somewhat  flattened  dorso-ventrally  beyond  the  first  curve.  The  extremity  of  the  glans 
is  unsvmmetrical,  the  urethral  orifice  being  situated  ventro-laterally.  The  glans  contains  Httlc 
erectile  tissue,  and  hence  imdergoes  httle  emargement  in  erection. 

The  bulbo-cavernosus  muscle  presents  several  remarkable  features.  It  is  for 
the  greater  part  an  inch  or  more  (ca.  3  cm.)  in  thickness,  but  its  length  is  only 
six  to  eight  inches  (15  to  20  cm.).  It  is  covered  by  a  strong  aponeurosis,  and  is 
divided  by  a  median  raph6  into  two  lateral  halves  except  at  its  origin.  It  dim- 
inishes in  size  from  behind  forward,  and  its  anterior  extremity  is  pointed. 

The  ischio-cavemosus  muscle  resembles  in  general  that  of  the  horse,  but  is 
flattened  laterally.     It  is  covered  by  a  close  aponeurosis. 

The  retractor  penis  muscle  resembles  that  of  the  horse  in  origin.  Its  two 
parts  are  about  an  inch  (ca.  2  to  5  cm.)  apart  on  the  root  of  the  penis,  where  they  lie 
in  a  groove  on  either  side  of  the  bulbo-cavernosus.  They  then  come  close,  together 
and  pass  on  either  side  of  the  ventral  curve  of  the  sigmoid  flexure.  Further 
forward  they  lie  along  the  ventral  aspect  of  the  penis,  and  end  about  five  or  six 
inches  (ca.  12  to  15  cm.)  behind  the  glans. 

The  prepuce  is  very  long  and  narrow.  Its  orifice  is  about  two  inches  (ca. 
5  cm.)  behind  the  umbilicus;  it  is  only  large  enough  to  admit  a  finger  readily,  and 
is  surrounded  by  long  hairs.  The  cavity  of  the  sheath  is  about  fifteen  inches 
(35  to  40  cm.)  long,  and  a  little  over  an  inch  (ca.  3  cm.)  in  diameter.  The  lining 
membrane  forms  longitudinal  folds;  it  is  covered  with  squamous  stratified  epithe- 
lium, and  has  coiled  tubular  glands.  The  penile  layer  is  glandless,  and  is  reddish 
in  color.     It  presents  lymph  nodules  in  its  posterior  part. 

There  are  two  pairs  of  preputial  muscles  which  are  derivatives  of  the  pannicu- 
lus  carnosus.  The  anterior  pair,  the  protractors  of  the  prepuce  (Mm.  prseputiales 
craniales),  are  two  flat  bands,  two  inches  or  more  (5  to  6  cm.)  in  width,  which  arise 
close  together  in  the  xiphoid  region,  about  eight  inches  (20  cm.)  in  front  of  the 
preputial  orifice.  Traced  backward  they  diverge,  leaving  the  umbilicus  and 
an  area  about  one  and  a  half  inches  wide  free,  and  then  unite  behind  the  preputial 
orifice.    They  draw  the  prepuce  forward.    The  posterior  pair,  the  retractors  of 
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the  prepuce  (Mm.  pneputiales  caudales),  arise  in  the  inguinal  region  and  converge 
on  the  anterior  part  of  the  prepuce.    They  draw  the  prepuce  backward. 

Tbcse  muscles  ore  subject  to  a  good  deal  of  variation.  The  retractor  may  be  absent.  Many 
fibers  come  in  from  the  panniculus  on  either  side,  dip  under  the  protractor,  and  are  inserted  into 
the  skin  juat  behind  the  preputial  opening.    The  homologue  Of  the  protractor  is  present  io  the 

The  urethra  in  its  pelvic  part  is  about  five  inches  (12  cm.)  long,  and  is  of 
relatively  small  and  uniform  caliber.  The  uietbral  (Wilson's)  muscle  incloses  the 
tube  ventrally  and  laterally;  it  is  very  thick,  crescentic  in  cross-section,  and  is 
covered  by  an  aponeurosis.  Dorsaily,  the  aponeurosis  is  thick  and  the  muscle 
absent.  Inside  of  these  the  pars  disseminata  of  the  prostate  surrounds  the  urethra 
as  far  back  as  the  bulbo-urethral  glands.  The  colliculuB  seminalis  is  short,  but 
prominent;  from  it  the  urethral  crest  extends  forward  to  the  trigonum  vesica. 
The  extrapelvic  part  has  an  enlargement,  the  bulb,  at  it^  origin;  it  then  gradually 
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diminishes  in  diameter,  and  is  relatively  very  small  at  its  termination.     Other 
features  have  been  mentioneil  in  preceding  paragraphs. 

In  the  ram  the  urethra  lies  in  a  groove  on  the  ventral  surface  of  the  corpus 
cavernosum.  Its  terminal  part  projects  commonly  3  to  4  cm,  beyond  the  glans 
penis,  forming  a  twisted  processus  urethrs. 


BALE  GENTTAL  ORGANS  OF  THE  PIG 
The  scrotum  is  situated  a  short  distance  from  the  anus,  and  is  not  so  sharply 
defined  from  the  surrounding  parts  as  in  the  other  animals. 

The  testicles  are  very  large  and  are  soft  in  texture.  Their  long  axis  is  almost 
vertical,  the  free  border  being  posterior  and  the  tail  of  the  epididymis  dorsal. 
The  me<liastinum  testis  is  well  ileveloped.  The  epididymis  is  closely  attached  to 
the  testicle  and  the  tunica  vaginalis;  the  tail  is  specially  large. 

The  spermatic  cord  is  nece^sarily  very  long  (20  to  25  cm.  in  a  boar  of  medium 
size).  The  vas  deferens  in  its  testicular  part  is  flexuous,  and  is  closely  attached 
to  the  tunica  vaginalis;  it  forms  no  ampulla".  The  cremaster  exteraus  is  well 
developed,  and  extends  to  about  the  middle  of  the  scrotal  part  of  the  tunic. 
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The  vesiculte  seminales  are  exceedingly  large,  and  extend  into  the  abdominal 
cavity.  They  are  three-sided  pyramidal  masses,  are  in  apposition  with  each  other 
medially,  and  cover  the  posterior  part  of  the  bladder  and  the  ureters,  the  vasa 
deferentia,  the  body  of  the  prostate,  and  the  anterior  part  of  the  urethra.  They 
are  pale  pink  in  color,  distinctly  lobulated  and  glandular  in  structure,  and  contain 
large  alveoli,  but  no  central  cavity.  There  are  two  excretory  ducts  which  open  into 
the  urethra  close  to  the  vasa  deferentia;  the  two  ducts  frequently  unite. 

Id  the  adult  boar  the  veaiculs  &re  about  five  to  six  inches  (ca.  12  to  15  cm.)  long,  two  to 
three  inches  (ca.  5  to  8  cm.)  wide, 
and  one  and  a  half  to  two  inches 
(cB.  4  to  5  cm.)  thick;  they  w«gh 
about  6  to  8  ounces  each. 

The  prostate  consists  of 
two  parts,  as  in  the  ox.  The 
body  is  about  au  inch  {2.5 
cm.)  wide,  and  embraces  the 
neck  of  the  bladder  and  the 
urethra  at  their  junction  dor- 
sally  and  laterally.  It  is  con- 
coaled  by  the  vesiculte  sem- 
inales. The  pars  disseminata 
forms  a  layer  which  surrounds 
the  pelvic  part  of  the  urethra, 
and  is  covered  by  the  urethral 
muscle. 

The  uterus  mascuUnus  is 
small. 

The  bulbo-urethral  (Cow- 
per's)  glands  are  very  large  and 
dense.  They  are  somewhat 
cylindrical,  and  lie  on  either 
side  of  and  upon  the  pos- 
terior two-thirds  of  the  pelvic 
urethra.  In  a  large  boar  they 
are  about  five  inches  (ca.  12 
cm.)  in  length  and  an  inch  or 
more  (ca,  2.5  to  3  cm.)  in 
diameter.     They  are  partially  ^.i 

covered  with  a  layer  of  stri-  f.  vesicuia 
ated  muscle  (M.  ischio-glandu-  •''f™""> 
laris),  and  have  a  lobulated  peaW.r.! 
surface.  Each  gland  has  a  f""*^ '»' 
largo  excretory  duct  which  """"■  p* 
leaves  at  the  posterior  ex- 
tremity, perforates  the  dorsal  wall  of  the  urethra  at  the  ischial  arch,  and  opens  in 
a  cul-de-sac  covered  by  a  fold  of  mucous  membrane. 

It  is  to  be  noted  that  these  acceiisory  glands  arc  very  small  in  animals  which  have  been 
castrated  early. 

The  penis  resembles  in  general  that  of  the  ox.  The  sigmoid  flexure  is,  how- 
ever, prescrotal.  The  anterior  portion  has  no  glans,  and  is  spirally  twisted, 
especially  in  erection.  The  urethral  orifice  is  sht-like  and  is  situated  ventro- 
laterally,  close  to  the  pointed  extremity.  The  penis  in  the  adult  boar  measures 
about  18  to  20  inches  (ca.  45  to  50  cm.)  in  length.  Its  muscles  resemble  those  of 
the  bull;  the  bullKM^avernosus  is  very  strong  but  short. 


iL  OmaAKB  or  Boab. 

c.Tu  dcleniM:  d.apcnnatic  artery: 


(EJJatibcnt«r-Bau 
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The  prepuce  has  a  narrow  orifice,  around  which  there  are  a  number  of  stiff  hairs. 
The  cavity  is  partially  divided  by  a  circular  fold  into  a  posterior  narrow  portion 
and  a  much  wider  anterior  portion.  The  lining  membrane  of  the  posterior  part  is 
papillated,  and  is  in  close  contact  with  the  penis.  In  the  dorsal  wall  of  the  wide  part 
there  is  a  circular  opening  which  leads  into  a  cul-de-sac,  the  preputial  diverticulum. 
This  pouch  is  ovoid  in  form  (when  distended),  and  varies  greatly  in  size  in  different 
subjects.  It  extends  for  the  most  part  backward  over  the  narrow  part  of  the 
prepuce.  Its  cavity  is  partially  divided  by  a  narrow  median  septum.  It  contains 
usually  decomposing  urine  and  macerated  epithelium,  which  have  a  characteristic 
and  very  unpleasant  odor.    Concrements  have  been  found  in  it. 

Oehmke  found  that  a  cast  of  the  pouch  in  a  Yorkshire  boar  welching  about  500  pounds 
measured  9  cm.  in  length,  12  J^  cm.  in  breadth,  and  6  cm.  in  height.  The  opening  into  the  pre- 
puce will  admit  two  fingers  in  the  adult^  but  is  ordinarily  closed  by  folds  of  the  lining  membrane. 
The  sac  is  much  smaller  in  animals  which  were  castrated  young,  and  the  opening  is  vertical  and 
further  back:  in  them  it  is  often  empty  or  contains  only  a  little  clear  urine.  The  pouch  is  covered 
by  a  layer  of  striped  muscle  which  is  mainly  derived  from  the  homologue  of  the  protractor  of  the 
prepuce  of  ruminants. 

The  urethra  has  a  very  long  pelvic  portion  (ca.  15  to  18  cm.  long  in  the  adult) ; 
it  is  inclosed  (with  the  pars  disseminata  of  the  prostate)  by  a  thick  urethral  muscle. 
There  is  a  distinct  bulb  at  the  root  of  the  penis.  The  penile  part  is  of  small  caliber, 
and  is  surrounded  by  erectile  tissue  which,  however,  does  not  extend  to  the 
extremity  of  the  penis. 
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The  scrotum  is  situated  about  half  way  between  the  inguinal  region  and  the 
anus.  The  skin  covering  it  is  pigmented  and  is  covered  sparsely  ^ith  fine  hairs. 
The  raph^  is  not  very  distinct. 

The  testicles  are  relatively  small,  and  have  a  round-oval  form.  The  long 
axis  is  oblique,  and  is  directed  upward  and  backward.  The  mediastinum  testis 
is  central  and  is  well  developed.  The  epididymis  is  large,  and  is  closely  attached 
along  the  outer  part  of  the  dorsal  border  of  the  testicle. 

The  spermatic  cord  and  the  tunica  vaginalis  are  long;  they  cross  the  side  of 
the  penis  very  obliquely.  The  upper  end  of  the  tunic  is  sometimes  closed,  so  that 
there  is  then  no  vaginal  ring.     The  vasa  deferentia  have  very  narrow  ampuUse. 

The  vesiculse  seminales  are  absent;   hence  there  are  no  ejaculatory  ducts. 

The  prostate  is  relatively  large;  it  is  yellowish  in  color,  dense  in  structure, 
and  lies  at  the  anterior  border  of  the  pubis.  It  is  globular,  and  surrounds  the 
neck  of  the  bladder  and  the  urethra  at  their  junction.  A  faint  median  furrow 
indicates  a  division  into  two  lateral  lobes.  The  capsule  and  stroma  contain  a  large 
amount  of  unstriped  muscle.  The  ducts  are  numerous.  Lobules  of  prostatic 
tissue  (pars  disseminata)  are  also  found  on  the  urethra  further  back.  The  gland 
is  subject  to  much  variation  in  size,  and  is  often  enlarged,  especially  in  old  subjects. 

The  uterus  masculinus  is  a  very  small  saccule  (Utriculus  prostaticus),  often 
difficult  to  find. 

The  bulbo-urethral  (Cowper*s)  glands  are  absent. 

The  penis  presents  several  special  features.  In  its  posterior  part  there  are  two 
distinct  corpora  cavernosa,  separated  by  a  median  septum  penis.  In  its  anterior 
part  there  is  a  bone,  the  os  penis,  which  in  large  dogs  reaches  a  length  of  four 
inches  (ca.  10  cm.)  or  more.  It  is  regarded  as  a  continuation  forward  of  the  corpus 
cavemosimi.  Ventrally  it  is  grooved  for  the  urethra;  dorsally  it  is  convex,  and 
anteriorly  it  becomes  smaller  and  has  a  curved  fibrous  prolongation.  The  ^Bns 
penis  is  very  long,  extending  over  the  entire  length  of  the  os  penis;   posteriorly  it 
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and  a  half  (ca.  3  to  4  cm.)  thick.  The  weight  is  about  two  and  a  half  to  three 
ounces  (ca.  70  to  80  grams). 

Each  presents  for  description  two  surfaces,  two  borders,  and  two  extremities 
or  poles.     The  surfaces  are  termed  internal  and  external  (Facies  medialis,  lateralis); 
they  are  both  smooth  and  rounded.'     The  attached  or  mesovorial  border  (Margo 
mesovaricus)  is  convex.     It  is  inclosed  in  a  part  of  the  broad  ligament  termed  the 
mesovarium;    the  vessels  and  nerves  reach  the  gland  at  this  border.     The  free 
border  (Margo  liber)  is  marked  by  a  notch  which  leads  into  a  depression,  the 
ovulation  fossa.     The  tubal  or  anterior  extremis  (Extremitas  tubaria)  is  rounded, 
and  is  related  to  the  fimbriated  end  of  the  uterine 
or  Fallopian  tube.     The  uterine   or  posterior  ex- 
tremity (Extremitas  uterina)  is  also  round,  and  ia 
connected  with  the  horn  of    the  uterus   by  the 
ovarian  ligament. 

The  ovaries  are  situated  in  the  sublumbar  region 
of  the  abdominal  cavity,  about  a  handbreadth  be- 
hind the  corresponding  kidney.  They  are  in  contact 
with  the  lumbar  wall  of  the  abdomen,  and  are  com- 
monly about  two  or  throe  inches  (ca.  5  to  7.5  cm.) 
from  the  median  plane.  The  distance  from  the 
ovaries  to  the  vulvar  orifice  is  about  twenty  inches 
(ca.  50  cm.)  in  a  mare  of  medium  size.  The  at- 
tached (mesovarial)  border  is  commonly  directed 
towani  the  median  plane,  the  free  border  laterally 
and  somewhat  ventrally. 

The  position  of  the  ovaries  la  not  constant,  but  is  sub- 
ject to  less  variation  than  might  be  cxpeclcci  from  thrir  mode 
of  attachment.  The  normal  varialiona  in  the  non-pregnant 
state  are  chiefly  in  a  transverse  direction,  and  do  not  usually 
exceed  two  or  three  incheii  (ca.  5  to  7  cm.).  It  ia  not  at  ul 
rare  to  find  the  ovary  defleetixi  medially,  so  that  the  external 
Burfarc  faces  ventrally.  In  the  lon)^tudinal  dirertion  little 
variation  appears  to  occur.  The  right  ovary  is  usually  about 
(our  or  five  inches  (ca,  10  to  12  cm,),  and  tne  left  one  about 
three  or  four  inches  (ca,  8  to  10  cm,),  behind  the  correspond- 
ing kidney.    Thus  they  lie  about  in  a  transverse  plane  tangent 

to  the  external  angles  of  the  ilia,  I.  e,,  through  the  fifth  lumbar  Tia.  408,— Ricibt  Otart  or  Hiias, 
vertebra.     They  may  be  about  two  inches  (ca,  5  cm.)  from  the  wrm  ADitoiNT^rnumiRu, 

extremity  of  the  corresponding  comu  or  the  uterus  or  in  con-  jhe  Bxiremiiy  of  tha  eornu 

tact  with  it.  The  right  ovary  commonly  lies  a  little  (ca.  2,5  uteri  ia  openeJ  /  Ovary-  *  F«l- 
cm,)  further  forward  than  the  left  one.  Except  during  preg-  [opj,n  lube  ■■Lih  itL  «tiiun  •bdoro- 
nancy,  they  are  normally  in  contact  with  tne  lumbar  ab-  i„ji,  (y(_  iimbriB  (*"),  and  oatium 
dominal  wall,  and  do  not  hang  down  among  the  adjacent  utorinum'cr')-  s  comuuieri  with  iu 
"Viscera.  muwu.  lininr  (J');    4.  ovwi'mi   U*.- 

„,  ,  ,       ,  ,  ,  ,         ,  ™"':    ^'-  nieeoMlpini.     (AUn    Eil- 

The    ovary    is    attached    to    the    sublumbar     cabcrm,  in   uwrinc'i    aHu.  n- 
region   by   the   anterior  part   of    the   broad    liga-     duwd.) 
ment;  this  part  of  the  ligament,  the  mesovaiium, 

is  about  three  or  four  inches  (ca.  8  to  10  cm.)  wide,  measured  from  the 
ovary  directly  to  the  parietal  attachment.  The  uterine  or  posterior  extremity 
of  the  ovary  is  connected  with  the  extremity  of  the  cornu  of  the  uterus  by 
the  ovaiian  ligament  (Ligamentum  ovarii  proprium);  this  is  a  band  of  unstriped 
muscle  inclosed  between  the  layers  of  the  broad  ligament. 

Structure. — The  greater  part  of  tlie  surface  of  the  ovary  has  a  covering  of 
peritoneum.     The  peritoneal  investment  is  absent  at  the  attached  border  where 

'  These  terms  apply  properly  only  when  the  adjacent  viscera  are  removed  and  the  ovarieo 
arc  actually  "suspended"  by  the  broad  ligaments.  When  the  ovary  ia  in  its  natural  position, 
the  surfaces  are  dorsal  and  ventral,  the  former  corresponding  Id  the  "external"  surface  if  the 
free  border  is  directed  outward,  to  the  "inlemaJ "  if  the  free  edge  is  medial. 
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THE  UTERINE  OR  FALLOPIAN  TUBES 

The  uterine  or  Fallopian  tubes  (Tubae  uterinse)  act  as  excretory  ducts  of  the 
ovaries,  since  they  convey  the  ova  from  the  reproductive  glands  to  the  uterus. 
They  are  not,  however,  in  direct  continuity  with  the  glands,  but  rather  partly  in 
contiguity  with,  and  partly  attached  to,  them/  They  are  two  flexuous  tubes, 
about  ten  to  twelve  inches  (ca.  25  to  30  cm.)  long,  which  extend  from  the  extremities 
of  the  uterine  cornua  to  the  ovaries.  Each  is  inclosed  in  a  peritoneal  fold,  derived 
from  the  external  layer  of  the  broad  ligament,  and  termed  the  mesosalpinx.  This 
largely  covers  the  outer  aspect  of  the  ovary,  and  forms  with  it  and  the  broad  liga- 
ment a  pouch  called  the  bursa  ovarica.  The  uterine  extremity  of  the  tube  com- 
municates with  the  cavity  of  the  comu  by  a  minute  orifice,  the  ostium  uterinum. 
The  ovarian  or  fimbriated  extremity  is  expanded  into  a  funnel-shaped  infundibulum. 
The  margin  of  the  latter  is  slit  into  irregular  processes  or  fimbriae,  some  of  which, 
the  fimbria  ovaricae,  are  attached  in  the  ovulation  fossa.  In  the  center  of  the 
fimbriated  extremity  is  a  small  opening,  the  ostium  abdominale,  by  which  the  tube 
communicates  with  the  peritoneal  cavity.  The  tube  appears  normally  to  be 
applied  to  the  ovary,  so  that  the  extruded  ova  pass  into  it  and  are  conveyed  to  the 
uterus.^ 

Pedunculated  cysts,  the  hydatids  of  Morgagni,  are  often  found  on  one  or  more  of  the 
fimbrise.  In  the  mesosalpinx  are  blind  flexuous  tubules,  which  constitute  the  paroophoron,  a 
remnant  of  the  Wolffian  body.  They  are  most  evident  in  the  young  adult,  and  tend  to  oisappep'* 
with  increasing  age.     Not  uncommonly  they  give  rise  to  cysts. 

Structure. — ^The  tube  is  covered  externally  by  a  serous  coat  formed  by  the 
mesosalpinx.  The  serous  membrane  is  continued  on  the  fimbrise,  and  meets  the 
mucous  lining  on  them.  The  fibrous  coat  or  adventitia  is  continuous  with  the 
fibrous  lamina  of  the  broad  ligament.  The  muscular  coat  consists  chiefly  of  circu- 
lar fibers,  although  longitudinal  fibers  occur  externally.  The  mucous  coat  is 
thin  and  is  much  plicated.  The  folds  (Plicae  tubariae)  are  chiefly  longitudinal,  but 
in  the  wide  part  of  the  tube  (Ampullae  tubae)  they  are  very  complex,  so  that  on 
cross-sections  the  spaces  between  the  folds  may  be  mistaken  for  branched  tubular 
glands.  The  folds  are  continued  on  to  the  fimbriae.  The  epithelium  is  a  single 
layer  of  columnar  ciliated  cells,  the  cilia  producing  a  ciurent  directed  toward  the 
uterus.  At  the  fimbriated  extremity  this  epithelium  passes  gradually  into  the 
squamous  type  of  the  serous  coat. 

Vessels  and  Nerves. — The  arteries  are  derived  from  the  utero-ovanan  artery. 
The  veins  are  satellites  of  the  arteries.  The  Ijrmphatics  pass  with  the  ovarian 
vessels  to  the  lumbar  glands.  The  nerves  have  a  similar  origin  to  those  of  the 
ovary. 

THE  UTERUS 

The  uterus  is  a  hollow  muscular  organ,  which  receives  the  Fallopian  tubes 
anteriorly  and  opens  into  the  vagina  posteriorly.  It  is  situated  chiefly  in  the  ab- 
dominal cavity,  but  extends  a  short  distance  into  the  pelvic  cavity.  It  is  attached 
to  the  lumbar  wall  of  the  abdomen  and  the  lateral  walls  of  the  pelvic  cavity  by 
two  folds  of  peritoneum  termed  the  broad  ligaments.  It  consists  of  two  cornua 
or  horns,  the  body,  and  the  neck. 

The  cornua  or  horns  of  the  uterus  (Cornua  uteri)  are  situated  entirely  in 
the  abdomen.     They  appear  to  vary  considerably  in  position;    commonly  they 

*  The  Fallopian  tubes  may  be  regarded,  both  in  structure  and  morphology,  as  prolongations 
of  the  uterus  (McMurrich). 

'The  arrangement  is  the  only  exception  to  the  general  rule  that  the  serous  cavities  are 
closed.  In  this  case  the  mucous  membrane  of  the  fimbriated  extremity  is  continuous  with  the 
adjacent  peritoneum,  a  persistence  of  the  embryonic  relations  of  the  MtiUerian  duct. 
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turn.  Its  ventral  surface  (Facies  vesicalis)  is  in  contact  with  the  bladder,  and  has 
inconstant  relations  with  various  parts  of  the  intestine.  The  term  fundus  uteri 
is  applied  to  the  anterior  wide  part  from  which  the  cornua  diverge. 

The  position  of  the  body  of  the  uterus  is  variable,  especially  in  regard  to  its  anterior  part. 
It  is  often  pressed  up  against  the  rectum,  and  may  be  deflected  to  either  side — most  frequently 
to  the  left — by  the  pelvic  flexure  of  the  colon  or  coils  of  the  small  colon. 

The  cervix  or  neck  of  the  uterus  (Cervix  uteri)  is  the  constricted  posterior 
part  which  joins  the  vagina.  Part  of  it  (Portio  vaginalis  uteri)  projects  into  the 
cavity  of  the  vagina;  it  is  therefore  not  visible  externally,  but  may  be  felt 
through  the  vaginal  wall.  It  is  about  two  inches  (5  cm.)  in  length,  and  an  inch 
and  a  half  (3.5  to  4  cm.)  in  diameter. 

Attachments. — The  body  and  cornua  are  attached  to  the  abdominal  and  pelvic 
walls  by  two  extensive  peritoneal  folds,  the  broad  ligaments  (Ligamenta  lata). 
These  extend  on  either  side  from  the  sublumbar  region  and  the  lateral  pelvic  walls 
to  the  dorsal  border  of  the  cornua  and  the  lateral  margins  of  the  body  of  the  uterus. 
They  contain  the  vessels  and  nerves  of  the  uterus  and  ovaries,  connective  tissue, 
and  unstriped  muscular  fibers.  The  ureters  are  situated  along  their  parietal 
margins.  The  outer  layer  of  each  forms  a  fold,  the  round  ligament  of  the  uterus 
(Ligamentum  teres  uteri),  which  blends  with  the  parietal  peritoneum  over  the 
internal  inguinal  ring;  its  anterior  extremity  is  situated  above  the  extremity  of 
the  cornu  and  is  rounded  and  free.  It  contains  muscular  tissue,  vessels,  and 
nerves,  and  is  the  homologue  of  the  gubernaculum  testis.  The  anterior  part  of 
the  neck  is  continuous  with  the  vagina,  and  thus  has  a  more  fixed  position  than 
the  rest  of  the  organ. 

The  cavity  of  the  uterus  (Cavum  uteri)  is  largely  obliterated  in  the  non- 
pregnant state  by  the  contraction  of  the  wall  and  by  folds  of  the  mucous  lining. 
At  the  extremity  of  each  cornu  it  communicates  by  a  minute  opening  with  the 
Fallopian  tube.  The  cavity  of  the  neck  is  termed  the  cervical  canal  (Canalis 
cervicis) ;  it  is  closed  ordinarily  by  mucous  folds  and  a  plug  of  mucus.  It  opens 
into  the  vagina  by  the  os  uteri  externum,  and  into  the  body  by  the  os  uteri  internum. 

Structure. — The  wall  of  the  uterus  consists  of  three  coats — an  external  serous, 
a  middle  muscular,  and  an  internal  mucous.  The  serous  coat  (Perimetrium)  is, 
for  the  most  part,  closely  adherent  to  the  muscular  coat.  It  is  continuous  with 
the  broad  ligaments.  The  muscular  coat  consists  essentially  of  two  layers,  a  thin 
external  stratum  of  longitudinal  fibers,  and  a  thick  layer  of  circular  fibers. 
Between  these  is  a  very  vascular  layer  (Stratum  vasculare)  of  connective  tissue 
with  circular  and  oblique  muscular  fibers  in  it.  The  circular  coat  is  very  thick 
in  the  neck,  where  it  forms  a  sphincter  half  an  inch  or  more  (ca.  1.5  cm.)  in 
thickness.  The  mucous  membrane  rests  directly  on  the  muscular  coat.  It  is 
thick,  and  is  covered  by  columnar  epithelium.  It  contains  numerous  long  tubu- 
lar uterine  glands  (Glandulce  uterinse).  It  is  brownish-red  in  color,  except  in  the 
neck,  where  it  is  pale. 

Vessels  and  Nerves. — The  chief  arteries  are  the  uterine  and  the  uterine 
branch  of  the  utero-ovaxian,  which  have  a  flexuous  course  in  the  broad  ligaments; 
there  is  also  a  branch  from  the  internal  pudic  artery.  The  veins  form  pam- 
piniform plexuses  and  accompany  the  arteries.  The  lymphatics  are  numerous 
and  go  to  the  internal  iliac  and  lumbar  glands.  The  nerves  are  derived  from  the 
sympathetic  through  the  uterine  and  pelvic  plexuses. 

The  foregoing  statements  refer  to  the  non-gravid  uterus.  In  the  pregnant  state  it  under- 
goes important  changes  in  size,  p)osition,  and  structure.  The  increase  in  size  affects  chiefly  the 
gravid  cornu  (except  in  the  case  of  twins)  and  the  body.  The  cornu  attains  a  length  of  about 
two  and  a  half  to  three  feet  (ca.  80  to  90  cm.),  and  a  corresponding  diameter;  intlus  process  it 
extends  much  beyond  the  ovary,  and  the  broad  ligament.  The  gravid  uterus  is  entirely  atxlominal 
in  position,  and  expends  along  the  ventral  wall,  chiefly  to  the  left  of  the  median  plane.  It  weighs 
about  nine  pounds  (ca.  4  kg.),  according  to  Ellenberger.  The  broad  ligaments  increase  greatly 
33 
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in  size  and  contain  more  muscular  tissue.  The  vessels  are  greatly  enlarged  and  form  new  branches. 
The  muscular  coat,  in  spite  of  the  increase  in  size  and  number  of  the  fibers,  is  somewhat  thinner, 
except  in  the  neck.  The  mucous  membrane  is  thicker  and  more  vascular;  the  epithelium  be- 
comes non-ciliated  and  stratified. 

THE  VAGINA 

The  vagina  is  the  passage  which  extends  horizontally  through  the  pelvic 
cavity  from  the  neck  of  the  uterus  to  the  vulva.  It  is  tubular,  is  about  six  to  eight 
inches  (ca.  15  to  20  cm.)  in  length,  and,  when  slightly  distended,  about  four  or  five 
inches  (ca.  10  to  12  cm.)  in  diameter.  Its  dilatability  appears  to  be  limited  only  by 
the  pelvic  wall.  There  is  no  external  line  of  demarcation  between  the  vagina 
and  the  uterus  or  the  vulva. 

It  is  related  dorsally  to  the  rectum,  ventrally  to  the  bladder  and  urethra,  and 
laterally  to  the  pelvic  wall.  The  recto-genital  pouch  of  the  peritoneum  extends 
between  the  vagina  and  rectum  for  a  distance  of  about  two  inches  (5  cm.),  and 
ventrally  the  vesico-genital  pouch  passes  backward  somewhat  less  between  the 
vagina  and  bladder.  Thus  most  of  the  vagina  is  retroperitoneal  and  is  sur- 
rounded by  a  quantity  of  loose  connective  tissue,  a  venous  plexus,  and  a  variable 
amount  of  fat. 

Structure. — With  the  exception  of  the  short  peritoneal  part,  as  indicated  above, 
the  proper  wall  of  the  vagina  is  composed  of  muscular  and  mucous  coats.  The 
muscular  coat  is  composed  of  a  thin  layer  of  longitudinal  fibers,  and  a  thicker  layer 
of  circular  fibers;  it  contains  also  many  elastic  fil>ers.  The  mucous  coat  is  highly 
elastic,  and  is  covered  with  a  stratified  epithelium.     It  has  no  glands. 

Under  usual  conditions  the  cavity  is  practically  obliterated  by  apposition  of 
the  walls,  so  that  the  lumen  is  a  transverse  slit ;  this  condition  is  pronounced  \\  hen 
the  ampulla  of  the  rectum  is  full.  The  anterior  end  of  the  vagina  is  largely  occupieil 
by  the  intravaginal  part  of  the  neck  of  the  uterus,  so  that  the  cavity  is  here  reduced 
to  an  annular  recess  termed  the  fornix  vaginae.  The  posterior  part  is  directly 
continuous  with  the  vulva  without  any  line  of  demarcation  except  the  valvular 
fold,  which  covers  the  external  urethral  orifice;  in  very  young  subjects  this  fold  is 
continued  on  either  side,  forming  the  hymen,  which  narrows  the  entrance  to  the 
vagina  (Introitus  vaginae).* 

Vessels  and  Nerves. — The  blood-supply  is  derived  from  the  branches  of  the 
internal  pudic  arteries.  The  veins  form  a  plexus  which  is  drained  by  the  internal 
pudic  veins.  The  lymphatics  pass  to  the  internal  iliac  lymph  glands.  The  nerves 
are  derived  from  the  sympathetic  through  the  pelvic  plexus. 


THE  VULVA 

The  vulva  or  urogenital  sinus  is  the  terminal  part  of  the  genital  tract.'  It  is 
continuous  in  front  with  the  vagina,  and  opens  externally  at  the  vulvar  cleft 
below  the  anus.  There  is  no  external  line  of  demarcation  l)etween  the  vagina  and 
vulva.  The  tube  is  about  five  inches  (ca.  12  cm.)  in  length,  measured  from  the 
external  urethral  orifice  to  the  inferior  commissure;  dorsally  it  is  considerably 
shorter.  It  is  related  dorsally  to  the  rectum  and  anus,  ventrally  to  the  peKnc  floor, 
and  laterally  to  the  sacro-sciatic  ligament,  the  semimembranosus  muscle,  and  the 
internal  pudic  artery.  The  external  orifice  or  vulvar  cleft  (Rima  vulvae)  has  the 
form  of  a  vertical  slit,  about  four  to  six  inches  (ca.lO  to  15  cm.)  high,  and  is  margined 

*  In  form alin-h arc lenod  subjects  there  is  frequently  a  pronounced  rinp-like  constriction  at  the 
bepnnin^  of  \\w  vulva. 

*  The  term  vulva  is  used  here  in  the  sense  in  which  it  is  understood  generally  bv  English 
and  French  veterinarians.  In  the  (lerman  works  it  is  applie<l  only  to  the  hibia  and  other  stnic- 
tures  around  the  external  orifice  of  the  urogenital  sinus,  while  the  sinus  itsi'lf  is  termed  the  vestibule 
of  the  vagina  (Vestibulum  vapina*). 
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by  two  prominent  rounded  folds,  the  labia.  The  labia  of  the  vulva  (Labia  vul- 
vae) meet  above  at  an  acute  angle,  forming  the  superior  commissure  (Commissura 
dorsalis),  which  is  about  two  inches  (ca.  5  cm.)  below  the  anus.  Below  they  unite 
to  form  the  thick  rounded  inferior  commissure  (Commissura  ventralis),  which  lies 
about  two  inches  (ca.  5  cm.)  behind  and  below  the  ischial  arch.  When  the  labia 
are  drawn  apart,  a  rounded  body,  about  an  inch  (ca.  2.5  cm.)  wide,  is  seen  in  the  in- 
ferior commissure;  this  is  the  glans  clitoridis,  the  homologue  of  the  glans  penis. 
Overlying  it  is  a  thin  fold,  the  prepuce  of  the  clitoris  (Prseputium  clitoridis).  At 
the  anterior  extremity  of  the  ventral  wall  of  the  vulva,  t.  e.,  about  four  or  five 
inches  (ca.  10  to  12  cm.)  from  the  inferior  commissure,  is  the  external  urethral 
orifice  or  meatus  urinarius  (Orificium  urethrse  externum).  It  readily  admits  the 
finger  and  is  very  dilatable.  It  is  covered  by  a  fold  of  mucous  membrane,  the 
free  edge  of  which  is  directed  backward. 

Structure. — The  labia  are  covered  by  thin,  pigmented,  smooth  skin,  which  is 
richly  supplied  with  sebaceous  and  sweat  glands.  This  is  continuous  at  a  distance  of 
about  half  an  inch  (ca.  1  to  1.5  cm.)  from  the  free  edge  with  a  thin  glandless  mucous 
membrane.  Between  these  is  a  layer  of  striped  muscle,  the  constrictor  vulvae ; 
this  fuses  above  with  the  sphincter  ani,  and  embraces  the  clitoris  below,  spreading 
out  laterally  at  the  inferior  commissure.  It  constricts  the  vulvar  orifice  and  ele- 
vates the  clitoris.  The  constrictor  vestibuli  muscle  embraces  the  vulva  in  front 
of  the  preceding;  it  is  joined  on  either  side  by  a  band  of  unstriped  muscle  which 
arises  from  the  first  and  second  coccygeal  vertebrae,  and  is  homologous  with  the 
proximal  part  of  the  retractor  penis.  It  constricts  the  vulva.  Under  this  muscle 
in  the  lateral  wall  is  a  flattened,  oval  body,  the  bulbus  vestibuli  (Fig.  453);  this  is 
an  erectile  structure,  homologous  with  the  corpus  spongiosum  urethrse  of  the 
male.  It  is  about  two  and  a  half  to  three  inches  (ca.  6  to  8  cm.)  long,  and  an  inch 
or  more  (ca.  3  cm.)  wide.  It  consists  of  a  venous  network  inclosed  in  a  fibrous 
capsule,  and  is  supplied  with  blood  by  a  large  branch  of  the  internal  pudic  artery. 
The  mucous  membrane  of  the  vulva  is  reddish  in  color,  and  forms  longitudinal 
and  transverse  folds.  It  presents  ventrally  two  linear  series  of  small  papillae 
which  converge  toward  the  inferior  commissure;  these  mark  the  orifices  of  the 
ducts  of  the  glandulae  vestibulares  minores.  On  either  side  of  the  dorsal  wall  is  a 
group  of  eight  to  ten  larger  prominences  on  which  the  ducts  of  the  glandulae 
vestibulares  majores  (of  Bartholin)  open. 

Quite  exceptionally  there  may  be  found  on  either  side  of  the  urethral  orifice  the  opening  of 
the  canals  of  Gartner  (Ductus  epoophori  longitudinales). 

The  clitoris  is  the  homologue  of  the  penis.  It  arises  from  the  ischial  arch  by 
two  crura,  which  unite  to  form  a  body  as  large  as  one's  little  finger.  This  projects 
backward  into  the  inferior  commissure  of  the  vulva,  capped  by  a  small  rounded 
glans.  The  organ  is  composed  of  erectile  tissue  similar  to  the  corpus  cavernosum 
penis.  The  ischio-cavemosus  (or  erector  clitoridis)  is  a  very  feeble  muscle  which 
depresses  the  clitoris.  The  veins  of  the  clitoris  communicate  by  an  intermediate 
plexus  on  either  side  with  the  bulbus  vestibuli. 


THE  FEMALE  URETHRA 

The  female  urethra  (Urethra  feminina)  represents  only  that  part  of  the  canal 
of  the  male  which  lies  between  the  internal  urethral  orifice  and  the  openings  of 
the  ejaculatory  ducts.  Its  length  is  about  two  inches  (5  cm.),  and  its  lumen  is 
sufiicient  to  admit  of  the  introduction  of  the  finger;  it  is,  however,  capable  of 
remarkable  dilatation  if  sufficient  care  and  patience  are  exercised  in  the  process. 
It  lies  centrally  on  the  pelvic  floor,  and  is  related  and  attached  dorsally  to  the 
vagina. 
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Structure. — ^The  intrinsic  muscular  coat  consists  of  longitudinal  and  circular 
layers  of  unstriped  fibers.  Between  these  is  a  layer  of  areolar  tissue  which  contains 
a  rich  venous  plexus.  The  mucous  membrane  is  thrown  into  longitudinal  folds 
when  the  canal  is  closed;  it  is  highly  elastic,  and  is  covered  with  stratified  epithe- 
lium. 

The  urethral  muscle  (M.  compressor  urethrae)  embraces  the  urethra  and  is 
continued  backward  for  some  distance  under  the  constrictor  vestibuli.  It  is 
covered  by  a  fibro-elastic  membrane. 


THE  MAMMARY  GLANDS 

The  mammary  glands  (Glandulse  lactiferse)  are  modified  cutaneous  glands 
which  are  so  closely  associated  functionally  with  the  genital  organs  as  to  be  con- 
sidered accessory  to  them. 

In  the  mare  they  are  two  in  number,  and  are  placed  on  either  side  of  the  median 
plane  in  the  inguinal  region.  Each  gland  has  the  form  of  a  short  cone,  much  com- 
pressed transversely,  and  having  a  flat  inner  surface.  It  consists  of  the  glandular 
mass  or  body  of  the  gland  (Corpus  mammae)  and  the  teat  or  nipple  (Papilla  mam- 
mae). The  base  is  related  to  the  abdominal  wall,  to  which  it  is  attached  by  areolar 
tissue,  which  contains  a  venous  plexus,  the  superficial  inguinal  lymph  glands, 
and  a  variable  amount  of  fat.  The  apex  is  constituted  by  the  teat,  which  is  also 
flattened  transversely  and  varies  in  length  from  one  to  two  inches  (ca.  2.6  to  5  cm.). 
Between  the  bases  of  the  teats  is  the  intermammary  groove.  On  the  apex  of  each 
teat  two  or  three  small  orifices  are  placed  close  together;  these  are  the  openings 
of  the  lactiferous  ducts. 

Structure. — The  skin  over  the  glands  is  thin,  pigmented,  chiefly  hairless,  and 
supplied  with  numerous  large  sebaceous  and  sweat  glands.  Under  this  are  two 
layers  of  fascia  except  on  the  teats.  The  superficial  fascia  presents  no  special 
features.  The  deep  fascia  consists  of  two  laminae  detached  from  the  abdominal 
tunic  which  descend  on  either  side  of  the  median  plane,  forming  a  septum  between 
the  two  glands,  and  constituting  their  ligamentum  suspensorium. 

These  laminae  are  separated  by  a  layer  of  areolar  tissue,  so  that  it  is  possible  to  remove  one 
gland  if  diseased  by  careful  dissection  between  the  layers  of  the  septum. 

The  gland  substance  or  parenchjrma  is  pinkish  gray  in  color,  and  of  firmer 
consistence  than  the  fat  which  is  found  around  and  within  the  gland.  It  is  incla<HKl 
by  a  fibro-elastic  capsule  which  sends  inward  numerous  tral)eculae;  these  form  the 
interstitial  tissue,  and  divide  the  gland  into  lobes  and  lobules.  In  the  latter  are 
the  secretory  tubules  and  alveoli,  which  unite  to  form  the  larger  ducts.  Each  lobe 
has  a  duct,  which  opens  at  the  base  of  the  teat  into  a  space  called  the  lactiferous 
sinus  (Sinus  lactiferus);  this  is  lined  with  mucous  membrane,  and  from  it  two 
(or  three)  lactiferous  ducts  (Ductus  lactiferi)  pa^s  through  the  extremity  of  the 
nipple.  These  ducts  are  lined  with  a  non-glandular  mucous  membrane,  which  is 
covered  with  stratified  squamous  epithelium.  They  are  surrounded  by  unstriped 
muscular  tissue,  the  bulk  of  the  fibers  being  arranged  in  a  circular  manner  to  form 
a  sphincter. 

The  size  and  form  of  the  mammary  glands  are  subject  to  much  variation.  In  the  young 
subject,  before  proffnancy,  they  are  small  and  contain  little  ii^land  tissue.  During  the  latter 
part  of  gestation,  and  especially  during  lactation,  they  increase  greatly  in  size,  and  the  gland 
tissue  is  highly  develojxMl.  After  lactation  the  secretory  structures  undergo  marked  involution, 
and  the  gland  is  much  reduce<l  in  size.  The  relative  amounts  of  gland  sulwtance  and  interstitial 
tissue  var>'  greatly;  in  some  ca.*<es  a  gland  of  considerable  size  contains  little  secretory  tissue  and 
is  consequently  functionally  deficient. 

Vessels  and  Nerves. — The  arteries  are  derived  from  the  external  pudic 
artery,  which  enters  the  gland  at  the  posterior  part  of  its  base.     The  veins  form  a 
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its  wall  is  remarkably  dense,  and  may  be  nearly  an  inch  (ca.  2  cm.)  in  thickness. 
Its  lumen,  the  cervical  canal,  is  spiral,  and  is  ordinarily  tightly  closed  and  very 
difficult  to  dilate.  The  muscular  coat  of  the  uterus  is  thicker  than  in  the  mare. 
It  consists  of  an  external  longitudinal  layer  and  two  circular  strata.  The  inner 
circular  layer  is  about  a  fourth  of  an  inch  (ca.  6  mm.)  thick  in  the  cervix.  The  other 
layers  are  continued  in  the  vagina.     The 

mucous  membrane  of  the  horns  and  body  " 

presents  as  a  characteristic  feature  the 
uterine  cotyledons  (C'otyledones  uterinffi). 
These  are  oval  prominences,  about  a  hun- 
dred in  number,  which  are  either  irregularly 
scattered  over  the  surface  or  arranged  In 
rows  of  about  a  dozen. 

In  the  non-ftravid  ul<-rua  they  averaRe  about 
i^to^i  inch  (ca.  15  to  18  mm.)  in  lenicth,  )  inch 

(ca.  8  mm.)  in  width,  and  %  inch  (c-a ■  -    — 

■"■  ';n(ws.    During  preplan cv  they  b 

d  and  pe^lunciilated.     The  iar„ 

e  about  4  to  5  inches  (10  to  12  cm,)  inlenfcth, 
1  to  1!^  inches  (3  to  4  em.)  in  width,  and  1  inch  (2 
to  2.3  cm.)  in  ihicknesx.  The  deep  face  has  a  hilus 
at  which  the  viw-sela  cnt^r.  The  rent  of  the  surface 
has  a  spongy  appearance,  due  to  numerouB  crypts 
which  receive  the  villi  of  the  chorion. 

The  uterine  glands  are  Ion;;  and 
branche<l.  The  mucous  membrane  of  the 
cervix  is  pale  and  forms  numerous  folds. 
The  latter  are  arranged  in  several  series 
which  obliterate  the  lumen.  At  the  ex- 
ternal orifice  (os  utpri)  the  folds  (Plicie 
palmato^)  form  rounded  prominences  ar- 
ranged circularly,  which  project  into  the 
cavity  of  the  vagina.  There  are  no  glands 
in  the  cervix,  but  a  thick  mucus  is  Hccreted 
by  goblet  cells. 


Fia.  414.— <li'.NiTAL  Okoahi   or  Cow.  Dobul 

Vt.-.w. 
Thf  rinlir  utrfinr  r<.rnu  and  ib»  v.jtin»  ""I 
c<...i..ii"ure;  J.  kIvh  ciiK.ri.li,;  i.  iiliimlubi  *r-li- 

urrthr'd  .'i,,,.rur,.lu„r  7.  fUcrn^  uml.'r.l 'o|>f 
ini;  .V.    ii^m.iic^  "I  cnrml*  of  (inniwr:  0.  <■>  ui> 

L.(>l«i,.n   of  nir.liuii.  .iw.    (Al'sr        /.).  lBiii.[j.an  nil--;    /J,  <,~r.mii  nlMlomiMl*  luh 
u  l-ciwniie',  .Alius  )  IS.  ovsrj'      (Pr.™  i.ri.*nnit-.  AtlB^.  radund.) 

The  broad  ligaments  are  nut  attached  in  the  sublunibar  region  us  in  the  mare, 
but  to  the  upper  part  of  the  flanks,  at)out  a  hamlbreadth  below  the  level  of  the 
external  angle  of  the  ilium.  They  contain  a  conspicuous  amount  of  unstriped 
nniscle.  Tlie  round  Ugaments  :ire  well  (ievclo|)ed,  and  can  Ive  traced  distinctly 
to  the  vicinity  of  the  Internal  inguinal  ring. 

The  vagina  is  somewhat  longer  and  more  roomy  than  that  of  the  mare;   ita 


GENITAL  ORGANS  OF  THE  COW 


619 


wall  is  also  thicker.  Its  average  length  in  the  non-pregnant  animal  is  about  eight 
inches  (ca.  20  cm.);  but  in  the  pregnant  cow  the  length  increases  to  twelve  inches 
(30  cm.)  or  more.  The  recto-genital  pouch  of  peritoneum  extends  backward  about 
five  inches  (ca.  12  cm.)  on  the  dorsal  surface,  while  ventrally  the  serous  coat  only 
extends  backward  about  two  inches  (ca.  5  cm.). 

This  gives  ample  space  dorsally  for  the  incision  of  the  fornix  vaginse  in  oophorectomy. 

In  the  ventral  wall  of  the  vagina,  between  the  muscular  and  mucous  coats, 
there  are  frequently  present  the  two  canals  of  Gartner  (Ductus  epoophori  longitu- 
dinales).  When  well  developed  they  may  attain  the  diameter  of  a  goose  quill, 
and  may  be  traced  forward  to  the  anterior  part  of  the  vagina  or  even  further. 
They  open  posteriorly  near  the  external  urethral  orifice. 

These  tubes  are  remnants  of  the  Wolffian  ducts,  and,  like  other  foetal  vestiges,  are  very 
variable.  Roder  states  that  the  right  canal  was  absent  in  over  52  per  cent.,  the  left  in  only  22  per 
cent.,  of  the  cows  examined  by  him.  In  some  cases  they  may  be  traced  in  the  broad  ligaments  for 
a  variable  distance  toward  the  ovary.  They  are  of  clinical  mterest  in  that  cysts  frequently  form 
along  their  course. 


Fko.  415. — Diagrammatic  Saoittal  Section  ov  Part  or  Urooenftal  Tract  of  Cow,  Showing  Suburethral 

Diverticulum. 


The  vulva  has  thick  wrinkled  labia,  and  both  commissures  are  acute;  the 
lower  one  is  pointed,  and  has  on  it  a  number  of  long  hairs;  it  lies  about  two  inches 
(5  cm.)  behind,  and  about  the  same  distance  below,  the  level  of  the  ischial  arch. 
The  glans  clitoridis  is  small;  the  crura  are  about  four  inches  (ca.  10  cm.)  long  and 
are  flexuous.  The  external  urethral  orifice  or  meatus  urinarius  is  four  or  five 
inches  (10  to  12  cm.)  from  the  ventral  commissure.  Beneath  it  is  a  blind 
pouch,  the  suburethral  diverticulum,  which  is  more  than  an  inch  (ca.  3  to  4  cm.) 
long,  and  readily  admits  the  end  of  a  finger. 

The  form  and  petition  of  this  pouch  should  be  carefully  noted  on  account  of  the  difficulty 
it  causes  in  catheterizing  the  bladder.  If  the  catheter  is  passed  along  the  ventral  wall  of  the 
vulva  (as  in  the  mare),  it  will  always  enter  the  pouch  insteacl  of  the  urethra. 

The  glanduke  vestibulares  majores  (or  glands  of  Bartholin)  are  situated  on 
the  lateral  walls  of  the  vulva,  under  the  constrictor  vulvae.  They  are  little  over 
an  inch  (ca.  3  cm.)  long  and  about  half  an  inch  (ca.  1.5  cm.)  in  width.  Each  has 
a  single  duct  which  opens  about  an  inch  and  a  half  (ca.  3  to  4  cm.)  lateral  to  and 
behind  the  external  urethral  orifice. 

The  urethra  of  the  cow  is  about  four  inches  (10  cm.)  in  length ;  it  is  narrower  and 
much  less  dilatable  than  that  of  the  mare.  It  is  fused  dorsally  with  the  wall  of  the 
vagina,  while  laterally  and  ventrally  it  is  covered  by  the  constrictor  vagina?  muscle. 

The  mammary  glands,  normally  two  in  number,  are  popularly  termed  the 
udder.    They  are  very  much  larger  than  in  the  mare,  and  the  body  of  each  is 
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Each  teat  has  a  single  duct  which  widens  superiorly  and  opens  freely  into  a 
roomy  lactiferous  sinus  or  milk  cistern  (Sinus  lactiferus).  The  lactiferous  duct 
or  teat  canal  is  lined  by  a  glandless  mucous  membrane  which  is  covered  with 
stratified  squamous  epithelium;  the  lower  part  (ca.  1  cm.)  of  the  canal  is  narrow, 
and  is  closed  by  a  sphincter  of  unstriped  muscle.  The  mucous  membrane  of 
the  sinus  forms  numerous  folds  which  render  the  cavity  multilocular. 

Vessels  and  Nerves. — The  blood-supply  is  derived  from  the  external  pudic 
arteries.  The  veins  form  a  circle  at  the  base  of  the  udder,  from  which  the  blood 
is  drained  by  three  trunks,  viz.,  the  very  large  subcutaneous  abdominal  ("milk 
vein"),  the  external  pudic,  and  the  perineal  vein.  The  lymphatics  are  numerous, 
and  pass  to  the  supruniammary  glands  chiefly.  The  nerves  are  derived  from  the 
inguinal  nerves  and  the  posterior  mesenteric  plexus  of  the  sympathetic. 
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The  ovaries  are  concealed  in  the  bursa  ovarii,  owing  to  the  large  extent  of  the 
sosalpinx.     They  are  more  rounded  than  in  the  bitch,  and  have  a  distinct  hilus. 


tow.  DoMAi.  View.     The  Vagina  «mi>  Cm- 
kriilis:  5,  vulva;  i^  txttmal  urctbral  ohlic«;    i 

^he?;   W.  avariftb  bursa;   tl,  bruad  Jid^niBnla  c 


They  are  situated  usually  as  in  the  cow,  but  their  position  is  quite  variable  in 
animals  which  have  borne  young.     The  surface  commonly  presents  rounded  promi- 


522  GENITAL  ORGANS   OF  THE   BITCH 

nences,  so  that  sometimes  the  gland  has  an  irregular,  mulberry-like  aspect;  this 
is  due  to  the  fact  that  there  is  very  little  stroma  and  the  larger  Graafian  follicles 
project  from  the  surface. 

The  Fallopian  or  uterine  tubes  are  long  (ca.  15  to  30  f  m.),  and  less  flexuous  than 
in  the  mare.  The  fimbriated  extremity  forms  an  ampulla  and  has  a  large  abdominal 
opening.  The  uterine  end  shades  insensibly  into  the  small  extremity  of  the  comu 
of  the  uterus. 

The  uterus  presents  several  striking  features.  The  body  is  only  about  two 
inches  (ca.  5  cm.)  long.  The  horns  are  extremely  long  and  flexuous,  and  are  freely 
movable,  on  account  of  the  large  extent  of  the  broad  ligaments.  The  extremities 
of  the  horns  taper  to  about  the  diameter  of  the  Fallopian  tubes.^  The  neck  is 
remarkable  for  its  length  (ca.  15  to  20  cm.)  and  the  fact  that  it  is  directly  continued 
by  the  vagina  without  forming  any  intravaginal  projection  (os  uteri).  It  can  be 
distinguished  by  the  transverse  folds  of  its  mucous  membrane  and  the  thickness 
of  its  wall. 

The  changes  in  form  and  position  of  the  uterus  during  pregnancy  are  similar  to  those  men- 
tioned later  in  the  case  of  the  bitch. 

The  vagina  is  about  four  or  five  inches  (ca.  10  to  12  cm.)  long  in  a  sow  of  medium 
size.  It  is  small  in  caliber,  and  has  a  thick  muscular  coat  which  consists  mainly 
of  circular  fibers.  The  mucous  membrane  is  plicated,  and  is  intimately  united 
with  the  muscular  coat. 

The  vulva  is  relatively  long.  The  inferior  commissure  is  pointed  and  depen- 
dent. The  mucous  lining  is  plicated.  There  is  a  small  suburethral  diverticulum. 
The  vestibular  glands  are  small  and  variable  in  number.  The  vestibular  bulbs 
are  little  developed.  The  canals  of  Gartner  may  sometimes  be  traced  as  far  as 
the  ovary,  but  are  often  difficult  to  find. 

The  clitoris  is  long,  flexuous,  and  pointed;  beneath  it  is  a  cul-de-sac. 

The  urethra  is  very  long;  its  vulvar  orifice  is  not  concealed  by  a  valvular  fold. 

The  mammary  glands  are  usually  ten  or  twelve  in  number,  and  are  arranged 
in  two  rows,  as  in  the  bitch.     Each  teat  has  commonly  two  excretory  ducts. 
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The  ovaries  (Fig.  330)  are  small,  elongated-oval  in  outline,  and  flattened. 
Each  ovary  is  situated  close  to  or  in  contact  with  the  posterior  pole  of  the  corre- 
sponding kidney,  and  thus  lies  ventral  to  the  third  or  fourth  lumbar  vertebrae, 
or  about  half  way  between  the  last  rib  and  the  crest  of  the  ilium.  Each  is  concealed 
in  a  peritoneal  pouch,  the  bursa  ovarii,  which  has  a  slit-like  opening  ventrally. 
The  two  fokls  which  form  this  pouch  contain  a  quantity  of  fat  and  unstriped  muscle. 
They  are  continue<l  to  the  cornu  of  the  uterus,  constituting  the  mesosalpinx  and 
the  ovarian  ligament.  The  surface  of  the  ovary  presents  i)rominences  caused  by 
projecting  Graafian  follicles.     There  is  no  distinct  hilus. 

The  Fallopian  or  uterine  tubes  are  small  and  average  two  or  three  inches  (ca. 
5  to  8  cm.)  in  length.  Each  passes  at  first  forward  and  then  turns  backward,  hav- 
ing a  straight  or  only  slightly  flexuous  course.  The  fimbriated  extremity  lies  in 
the  bursa  ovarii,  and  has  a  rather  large  oi>ening.  The  uterine  orifice  is  very 
small. 

The  uterus  has  a  very  short  body  and  two  long  narrow  horns.  In  a  bitch  of 
medium  size  the  lx)dy  is  about  an  inch  (ca.  2  to  3  cm.)  and  the  comua  five  or  six 

*  Ixjsbrr  states  that  the  comua  may  attain  a  length  of  45  to  50  cm. 
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inches  (ca.  12  to  15  cm.)  long.  The  horns  are  of  uniform  diameter,  are  nearly 
straight,  and  lie  entirely  within  the  alxlomen.  They  diverge  from  the  body  in  the 
form  of  a  V  toward  each  kidney.  Their  posterior  parts  are  united  by  the  peri- 
toneum. Tlie  neck  is  very  short  and  is  fused  dorsaily  with  the  vagina.  It  has  a 
thick  muscular  coat.  The  niucous  mem- 
brane of  the  uterus  has  long  uterine  glands 
and  also  short  tubular  crypts. 

The  broad  ligaments  contain  fat  and 
unstripe^l  muscle.  They  are  much  longer  in 
the  middle  than  at  either  end.  The  posterior 
part  is  attached  to  the  anterior  part  of  the 
vagina.  The  roimd  ligaments  are  very  long, 
extending  through  the  inguinal  canals,  and 
traceable  almost  to  the  vulva. 

The  horns  of  the  (travid  utpruH  present  dilata- 
lions  or  ampulltt,  which  contain  the  fcctuscs,  and 
arc  separated  by  const  net  ions.  The  icravid  uterus 
lies  on  the  ventral  abdominal  wall,  and  toward  the 
end  of  Reflation  extends  forward  to  the  stomach 
and  liver. 

The  vagina  is  relatively  long.  It  is  nar- 
row anteriorly,  and  has  no  distinct  fornix. 
The  muscular  coat  is  thick  and  consiste 
chiefly  of  circular  fibers.  The  mucous  mem- 
brane forms  longitudinal  folds.  The  canals 
of  Gartner  are  usually  absent. 

The  Tulva  has  thick  labia  which  form 
a  pointed  inferior  commissure.  The  mucous 
lining  is  smooth.  On  either  side  of  the  ure- 
thral orifice  there  is  a  small  depression.  The  ^ 
glanduliG  vestibulares  majores  are  absent, 
but  the  smaller   glands  are   present,   and 

their   ducts  open  ventrally  on  either  side  "      *" 

of  a  median   ridge.     The  vestibular  bulbs  »■'"'■  *i8.— GBwtr*L  Oboanb  or  Bitcb. 

are  relatively  large  and  join  dorsaily.     The  Vuiv8.viwn".»iKi  uienu.(i>ip«n)  .naut 

clitoris  has  a  small  pointed  glans,  beneath     ^°right'ovJ^"d.™o™™w™;  e.^.bX 

which  is  a  diverticulum.      The  corpus  caver-       of  menu;/,  ii«lioluleniii;/'.OBUleri;[i,v««in«; 

nosum  is  a  little  more  than  an  inch  (ca.  3  to     *■  '»'"•";  '■  ™i™;  *■  e"'e™J  uww  onfic*;  i. 

,..,,■  ■  I        unnsry  Wmkiw:  m,  unnh™:  B.  n.  labia  vulva-;  c 

4  cm.)  long  m  a  subject  of  medium  size,  and       ros>a  diloTidu:  p.  c\Hon».     (Aflcr  F:ilenberger,  in 

is  infiltrated  with  fat.  Leiserinri  aHiu.) 

The  mammary  glands  are  usually  ten  in 
number,  and  are  arranged  in  two  series  extending  from  the  posterior  part  of  the 
pectoral  region  to  the  inguinal  region ;  they  are,  therefore,  designated  according  to 
location  as  pectoral,  abdominal,  and  inguinal.     The  teats  are  short,  and  present 
on  their  apices  six  to  twelve  small  orifices  of  the  excretory  ducts. 


ANGIOLOGY:  THE  VASCULAR  SYSTEM 

Angiology  is  the  description  of  the  organs  of  circulation  of  the  blood  and 
lymph — the  heart  and  vessels.  The  heart  is  the  central  hollow  muscular  organ 
which  functions  as  a  suction  and  force  pump;  the  diflferences  in  pressure  caused 
by  its  contraction  and  relaxation  determine  the  circulation  of  the  blood  and  l>Tnph. 
It  is  situated  in  the  middle  mediastinal  space  of  the  thorax,  between  the  two  lungs, 
and  is  inclosed  in  a  fibro-serous  sac — the  pericardium.  The  vessels  are  tubular 
and  run  through  almost  all  parts  of  the  body.  They  are  designated  according  to 
their  contents  as  blood-  and  lymph-vessels. 

The  blood-vascular  system  consists  of:  (1)  the  arteries,  which  convey  blood 
from  the  heart  to  the  tissues;  (2)  the  capillaries,  microscopic  tubes  in  the  tissues 
which  permit  of  the  necessary  interchange  between  the  blood  and  the  tissues; 
(3)  the  vems,  which  convey  the  blood  back  to  the  heart. 

The  blood-vessels  are  divided  into  the  pulmonary  and  the  systemic.  The 
pulmonary  artery  conveys  the  blood  from  the  right  ventricle  of  the  heart  to  the 
lungs,  where  it  is  arterialized,  and  is  returned  by  the  pulmonary  veins  to  the  left 
atrium  of  the  heart,  and  passes  into  the  left  ventricle.  The  systemic  arteries 
convey  the  blood  from  the  left  ventricle  all  over  the  body,  whence  it  is  returned  by 
the  venae  cavs  to  the  right  atrium,  and  passes  into  the  right  ventricle. 

It  should  be  noted,  however,  that  the  lungs  receive  arterial  blood  through  the  systemic 
bronchial  arteries.  This  blood  is  returned  in  part  by  the  bronchial  veins  to  the  right  atrium 
(indirectly),  in  part  by  the  pulmonary  veins  to  tne  left  atrium. 

The  term  portal  system  is  often  applied  to  the  portal  vein  and  its  tributaries 
which  come  from  the  stomach,  intestine,  pancreas,  and  spleen.  The  vein  enters 
the  liver,  where  it  branches  like  an  artery,  so  that  the  blood  in  this  subsidiary 
system  passes  through  a  second  set  of  capillaries  before  being  conveyed  to  the  heart 
by  the  hepatic  veins  and  the  posterior  vena  cava. 

The  arteries  (Arterise),  as  a  rule,  divide  at  an  acute  angle,  gi\Hng  oflf  finer 
and  finer  branches.  In  some  cases  branches  come  oflf  at  a  right  angle,  and  others 
are  recurrent,  i.  e.,  run  in  a  direction  opposite  to  that  of  the  parent  stem.  The 
intercommunication  of  branches  of  adjacent  arteries  is  termed  anastomosis.  Most 
commonly  the  connections  are  made  by  a  network  of  numerous  fine  branches 
(Plexus  vasculosus).  Relatively  large  communicating  branches  (Rami  communi- 
cantes)  occur  in  certain  placets;  they  may  be  transverse  or  in  the  form  of  arches. 
Wide-meshed  networks  of  vessels  are  termed  Retia  vasculosa.  Terminal  or  end  ar- 
teries are  such  as  form  isolated  networks,  i.  e.,  do  not  anastomose  with  atljacent  ar- 
teries. A  rete  mirabile  is  a  network  intercalated  in  the  course  of  an  artery.  A 
collateral  vessel  (Vas  collaterale)  is  one  which  pursues  a  course  near  and  similar 
to  that  of  a  larger  vessel. 

The  veins  (Venae)  are  in  general  arranged  like  the  arteries,  but  are  usually  of 
greater  caliber.  When  a  vein  accompanies  an  artery,  it  is  termed  a  vena  comitans 
or  satellite  vein ;  in  many  places  two  veins  accompany  a  single  artery.  The  primi- 
tive venous  trunks  do  not  run  with  the  arteries,  and  most  of  the  superficial  veins 
(Vena?  cutanea?)  pursue  independent  courses.  They  anastomose  even  more  freely 
than  the  arteries,  and  large  communicating  branches  are  very  common.  The  veins 
form  very  rich  plexuses  (Plexus  venosi)  in  many  places.     Some  veins  which  are 

without  independent  walls  and  are  inclosed  by  dense  membranes  and  run  usually 
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in  bony  grooves  are  termed  (venous)  sinuses ;  examples  of  this  are  the  sinuses  of 
the  dura  mater  of  the  brain. 

Structure  of  Arteries. — The  wall  consists  of  three  coats.  The  external  coat 
(Tunica  externa)  consists  chiefly  of  fibrous  connective  tissue.  In  the  deeper  part 
are  some  elastic  fibers,  and  in  some  arteries  there  are  also  longitudinal  unstriped 
muscle-fibers.  The  middle  coat  (Tunica  media)  is  composed  of  unstriped  muscle 
and  elastic  tissue  in  medium-sized  arteries.  In  small  vessels  there  is  only  the 
muscular  tissue,  and  in  the  largest  trunks  only  elastic  tissue.  The  internal  coat 
or  intima  (Tunica  intima)  consists  of  a  layer  of  endothelial  cells,  resting  on  an  elastic 
membrane.  The  sheath  (Vagina  vasis)  is  a  condensation  of  the  surrounding  con- 
nective tissue,  and  is  attached  more  or  less  closely  to  the  external  coat. 

Structure  of  Veins. — The  walls  of  veins  are  similar  in  structure  to  those  of 
the  arteries,  but  are  very  much  thinner,  so  that  veins  collapse  more  or  less  com- 
pletely when  empty,  while  arteries  do  not.  The  middle  coat  is  very  thin  and  con- 
sists to  a  large  extent  of  ordinary  connective  tissue.  The  intima  is  also  less  elastic 
than  in  the  arteries.  In  many  veins  this  coat  forms  semilunar  valves,  the  free 
edges  of  which  are  directed  toward  the  heart.  They  are  most  numerous  in  the 
veins  of  the  skin  and  the  deep  veins  of  the  extremities  (except  the  foot),  while  in 
most  veins  of  the  body  cavities  and  viscera  they  are  absent  or  occur  only  where  the 
veins  open  into  larger  ones  or  where  two  veins  join. 

The  walls  of  the  vessels  are  supplied  with  blood  by  numerous  small  arteries, 
called  vasa  vasorum.  These  arise  from  branches  of  the  artery  which  they  supply 
or  from  adjacent  arteries,  ramify  in  the  external  coat,  and  enter  the  middle  coat 
also. 

The  nerves  of  the  vessels  consist  of  both  medullated  and  non-medullated  fibers. 
They  form  plexuses  around  the  vessels,  from  which  fibers  pass  mainly  to  the  muscu- 
lar tissue  of  the  middle  coat. 
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THE  PERICARDIUM* 

The  pericardium  is  the  fibro-serous  sac  which  surrounds  the  heart,  and  also 
the  great  vessels  in  connection  with  it  to  a  greater  or  less  extent.  Its  form  is 
in  general  similar  to  that  of  the  heart.  The  fibrous  layer  is  relatively  thin,  but 
strong  and  inelastic.  It  is  attached  dorsally  to  the  large  vessels  at  the  base  of  the 
heart,  and  is  continued  in  part  up  to  the  longus  colli  muscle.  Ventrally  it  is  firmly 
attacheil  to  the  middle  of  the  posterior  half  of  the  thoracic  surface  of  the  sternum. 
The  serous  layer  is  a  closed  sac,  surrounded  by  the  fibrous  pericardium,  and  invag- 
inated  by  the  heart.  It  is  smooth  and  glistening,  and  contains  a  small  amount  of 
clear  serous  fluid,  the  liquor  pericardii.  Like  other  serous  membranes,  it  may  be 
regarded  as  consisting  of  two  parts,  parietal  and  visceral.  The  parietal  part  lines 
the  fibrous  layer,  to  which  it  is  closely  attached.  The  visceral  layer  covers  the 
heart  and  parts  of  the  great  vessels,  and  is  therefore  also  termed  the  epicardium. 
The  serous  pericardium  is  composed  of  a  connective-tissue  membrane,  rich  in 
elastic  fibers,  and  covered  on  its  free  surface  by  a  layer  of  flat  endothelial  cells. 

The  pericardium  is  covered  by  the  mediastinal  pleura  (Pleura  pericardica) 
and  is  crossed  laterally  by  the  phrenic  nerves.  Its  lateral  surfaces  are  related 
chiefly  to  the  lungs,  but  the  lower  part  is  in  partial  contact  with  the  chest-wall. 
On  the  left  side  the  area  of  contact  is  from  the  third  to  the  fifth  intercostal  space 
inclusive.     On  the  right  side  the  contact  is  smaller  and  is  at  the  third  and  fourth 

*  The  pericardium  is  described  before  the  heart  since  it  must  be  examined  first  in  the  labor- 
atory. 


530  BLOOD-VASCULAR  SYSTEM   OF  THE   HORSE 

posterior  vena  cava;  the  orifice  is  provided  with  a  small  semilunar  valve  or  valve 
of  Thebesius  (Valvula  sinus  coronarii).  The  middle  coronary  vein  has  a  separate 
opening  in  some  cases  close  to  that  of  the  coronary  sinus.  The  atrio-ventricular 
opening  is  in  the  lower  part,  and  leads  into  the  right  ventricle.  In  addition  to 
the  foregoing  there  are  several  small  orifices  of  the  venae  cordis  parva^;  these 
are  concealed  in  the  depressions  between  the  musculi  pectinati. 

The  atrium  is  lined  with  a  glistening  membrane,  the  endocardium.  Its  walls 
are  smooth  except  on  the  right  and  in  the  auricle  (or  appendix),  where  it  is  crossed 
in  various  directions  by  muscular  ridges,  the  musculi  pectinati.  Small  bands 
extend  across  some  of  the  spaces  inclosed  by  the  musculi  pectinati.  The  latter 
terminate  above  on  a  curved  crest,  the  crista  terminales,  which  indicates  the 
junction  of  the  primitive  sinus  venosus  of  the  embryo  with  the  atrium  proper, 
and  corresponds  with  the  sulcus  terminalis  externally.  The  openings  of  the  vense 
cavae  are  without  valves.  A  ridge,  the  intervenous  crest,*  projects  downward  and 
forward  from  the  roof  just  in  front  of  the  opening  of  the  posterior  vena  cava;  it 
tends  to  direct  the  flow  of  blood  from  the  anterior  vena  cava  to  the  atrio-ventricular 
opening.  The  fossa  ovalis  is  an  oval  depression  in  the  septal  wall  at  the  point  of 
entrance  of  the  posterior  vena  cava,  bounded  internally  by  a  thick  margin  (Limbus 
fassae  ovalis).  The  fossa  is  the  remains  of  an  opening,  the  foramen  ovale,  through 
which  the  two  atria  communicate  in  the  foetus. 

The  Left  Atrium 

The  left  atrium  (Atrium  sinistrum)  or  auricle  forms  the  posterior  part  of  the 
base  of  the  heart.  It  lies  behind  the  pulmonary  artery  and  the  aorta  and  al)ove 
the  left  ventricle.  The  auricle  (or  api)endix)  extends  outward  and  fon^-ard  on  the 
left  side,  and  its  blind  end  is  behind  the  origin  of  the  pulmonary  artery.  The 
pulmonary  veins,  usually  seven  or  eight  in  number,  open  into  the  atrium  behind 
and  on  the  right  side.  The  cavity  of  the  atrium  is  smooth,  with  the  exception  of 
the  auricle  (or  appendix),  in  which  the  musculi  pectinati  are  present.  In  some 
cases  there  is  a  depression  on  the  septal  wall  opposite  the  fossa  ovalis,  bounded 
al>ove  by  a  fold  which  is  the  remnant  of  the  valve  of  the  foramen  ovale  of  the  foetus. 
The  atrio-ventricular  opening  is  situated  below  and  in  front;  it  usually  appears 
smaller  than  the  right  one  on  account  of  the  contraction  of  the  left  ventricle  in  the 
dead  subject.  The  apertures  of  small  veins  of  the  heart  are  found  in  the  spaces 
inclosed  by  the  musculi  pectinati. 

The  number  and  the  arrangement  of  the  pulmonary  veins  are  variable.  They  may  be 
five  to  nine  in  numl)er.  The  largest  orifice  is  posterior.  I  sually  three  veins  of  considerable  size 
enter  close  together  on  the  right  above  the  posterior  vena  cava,  and  three  or  four  open  close 
to  the  ridge  which  projects  from  the  roof  at  the  base  of  the  auricle  (appendix). 

The  Right  Ventricle 

The  right  ventricle  (Ventriculus  dexter)  constitutes  the  right-anterior  part  of 
the  ventricular  mass.  It  forms  almost  all  of  the  anterior  Iwrder  of  the  heart,  but 
does  not  reach  the  apex,  which  is  formed  entirely  by  the  left  ventricle.  It  extends 
from  the  third  rib  to  the  fourth  intercostal  space  on  the  left  side,  to  the  fifth  rib 
and  space  on  tlie  right  side.  It  is  somewhat  triangular  in  outline,  and  is  semilunar 
in  cross-section.  Its  base  faces  upward  and  a  little  to  the  right  and  is  connected 
largely  with  the  right  atrium,  with  which  it  communicates  through  the  atrio- 
ventricular orifice;  but  its  left  part  projects  higher  and  forms  the  conus  arteriosuSy 
from  which  the  pulmonary  artery  aris(»s.  Its  apex  is  two  inches  or  more  (ca.  5  to 
6  cm.)  above  the  apex  of  the  heart.  On  opening  the  cavity  it  is  seen  that  the  two 
openings  are  separated  by  a  thick   rounded  ridge   (Crista  supra ventricularis). 

*  This  is  termed  the  tubercle  of  Ix)wer  in  human  anatomy  and  the  tul>erculum  intervenosum 
by  CiCTinan  vetcnimry  aMatorni>ts. 
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The  axig  of  the  cavity,  taken  from  this  ridge  to  the  apex  forms  a  spiral  curve  down- 
ward and  to  the  right.  The  septal  wall  is  convex  and  faces  obliquely  forward 
and  to  the  right. 

The  right  atrio-Tentricutar  orifice  (Ostium  venosum  dextrum)  is  oval  and  is 
situated  opposite  to  the  lower  parts  of  the  third  and  fourth  ribs.  It  is  guarded  by 
a  tricuspid  valve  (Valvuia  tricuspidalis) ;  of  the  three  large  cusps  of  this  valve,  one 
is  between  the  atrio-ventricular  opening  and  the  conus  arteriosus,  one  is  septal, 
and  the  third  is  on  the  right  margin.  Small  intermediate  cusps  intervene  between 
the  large  ones.  The  peripheral  edges  of  the  cusps  are  attached  to  the  fibrous  ring 
at  the  atrio-ventricular  opening.     The  central  edges  are  irregular  and  hang  down 


tat  coronary 

!ft  coronary 
ery  (circum- 
'ex  branch) 
ispidmlve 
Undinem 


Flo.  423.— Section  or  HEtm  of  HoRae. 

nearly  nt  right  snclea  lo  Ihs  venlrieuluHpium. 

The  left' 

lol  ad  maiimum.     V.  a..  SeEmeot  of  aanie  valv 

Specimen  banlenal  m 


into  the  ventricle;  they  give  attachment  to  chords  tendines.  The  auricular 
surfaces  are  smooth.  The  ventricular  surfaces  are  rough  and  furnish  attachment 
to  interlacing  branches  of  the  chordse  tcndineae.  The  valves  are  folds  of  the  endo- 
cardium, strengthened  by  fibrous  tissue  and  at  the  periphery  by  muscular  fibers 
also.  The  chordie  tendinete  are  attached  below  to  the  three  musculi  papillares, 
which  project  from  the  ventricular  wall;  superiorly  they  divide  into  branches 
which  are  inserted  into  the  ventricular  surfaces  and  the  free  edges  of  the  valves. 
Each  segment  of  the  valve  receives  chords  tendinete  from  two  papillary  muscles. 
Of  the  latter,  two  are  on  the  septum  and  the  third  an<l  largest  springs  from  the 
anterior  wall. 

The  pulmonary  orifice  (Ostium  arteriie  pulmonalis)  is  circular  and  is  situated 
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compound.  The  moderator  bands  are  variable.  Conmionly  two  or  three  larger 
ones  (which  are  often  branched)  extend  from  the  muscnli  papillares  to  the  septum. 
Smaller  ones  may  be  found  in  various  places,  especially  at  the  apex.  The  other 
trabeculae  are  fewer  and  less  prominent  than  in  the  right  ventricle. 

The  interventricular  septum  (Septum  ventriculorum)  is  the  musculo-membran- 
ous  partition  which  separates  the  cavities  of  the  two  ventricles.  It  is  placed  ob- 
liquely. One  surface  is  convex,  faces  forward  and  to  the  right,  and  bulges  into 
the  right  ventricle.  The  other  siu-face,  which  faces  into  the  left  ventricle,  is  con- 
cave and  looks  backward  and  to  the  left.  The  greater  part  of  the  septum  is  thick 
and  muscular  (Septum  musculare),  but  the  upper  part  is  thin  and  membranous 
(Septum  membranaceum).  The  latter  intervenes  between  the  left  ventricle,  on 
the  one  hand,  and  the  right  ventricle  and  atrium  on  the  other. 


Structure  of  the  Heart 

The  heart-wall  consists  mainly  of  peculiar  striped  muscle,  the  myocardium, 
which  is  covered  externally  by  the  visceral  part  of  the  serous  pericardium  or 
epicardium,  and  is  lined  by  the  endocardium. 

The  epicardium  is  in  general  closely  attached  to  the  muscular  wall,  but  is 
loosely  attached  over  the  coronary  vessels  and  the  associated  subepicardial  fat. 
It  consists  of  a  layer  of  flat  polygonal  cells,  resting  on  a  membrane  of  white  and 
elastic  fibers. 

The  myocardium  consists  of  planes  of  fibers  arranged  in  a  somewhat  compli- 
cated manner.  The  muscular  tissue  of  the  atria  is  almost  completely  separated 
from  that  of  the  ventricles  by  the  fibrous  rings  around  the  atrio-ventricular  orifices. 

In  the  atria  the  muscle  bands  fall  naturally  into  two  groups — superficial  and 
deep.  The  former  are  common  to  both  atria,  the  latter  special  to  each.  The 
superficial  or  common  fibers  for  the  most  part  begin  and  end  at  the  atrio-ventricular 
rings,  but  some  enter  the  interatrial  septum.  The  deep  or  special  bundles  also 
form  two  sets.  Looped  fibers  pass  over  the  atria  from  ring  to  ring,  while  annular 
or  spiral  fibers  surround  the  ends  of  the  veins  which  open  into  the  atria,  the  auricles, 
and  the  fossa  ovalis. 

The  muscular  wall  of  the  ventricles  is  much  stronger  than  that  of  the  atria. 
That  of  the  left  ventricle  is  in  general  about  three  times  as  thick  as  that  of  the  right 
one,  but  iS  thin  at  the  apex.  The  superficial  fibers  are  attached  al)ove  to  the  atrio- 
ventricular fibrous  rings  and  pass  in  a  spiral  toward  the  apex.  Here  they  bend 
upon  themselves  and  pass  deeply  upward  to  terminate  in  a  papillary  muscle  of  the 
ventricle  opposite  to  that  in  which  they  arose.  The  loops  so  formed  at  the  apex 
constitute  a  whorl,  the  vortex  cordis.  The  deep  fibers,  although  they  appear  to 
be  proper  to  each  ventricle,  have  been  shown  by  MacCallum  to  be  in  reality  almost 
all  common  to  both.  Their  arrangement  is  scroll-like.  They  begin  on  one  side, 
curve  around  in  the  wall  of  that  ventricle,  then  pass  in  the  septum  to  the  opposite 
side,  and  curve  around  the  other  ventricle.  There  is  a  layer  of  deep  fibers  which  is 
confined  to  the  basal  part  of  the  left  ventricle;  it  is  attached  to  the  left  atrio- 
ventricular ring. 

Four  fibrous  rings  (Annuli  fibrosi)  surround  the  orifices  at  the  bases  of  the 
ventricles.  The  atrio-ventricular  rings  separate  the  musculature  of  the  atria  from 
that  of  the  ventricles.  Those  which  surround  the  origins  of  the  pulmonary  artery 
and  aorta  are  festooned  in  conformitv  with  the  attached  borders  of  the  valves. 
The  aortic  ring  contains  on  the  right  side  a  plate  of  cartilage  (Cartilago  cordis), 
which  frequently  becomes  more  or  less  calcified  in  old  animals.  Sometimes  a 
smaller  plate  is  present  on  the  left  side. 

The  endocardium  lines  the  cavities  of  the  heart  and  is  continuous  with  the 
internal  coat  of  the  vessels  which  enter  and  leave  the  organ.     Its  free  surface  is 
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smooth  and  glistening  and  is  formed  by  a  layer  of  endothelial  cells.  The  latter 
rest  on  a  thin  layer  of  connective  tissue,  which  is  connected  with  the  myocardium 
by  a  subendocardial  elastic  tissue  containing  vessels  and  nerves. 

Vessels  and  Nerves. — The  heart  receives  its  blood-supply  through  the  two 
coronary  arteries  which  arise  from  the  aorta  opposite  to  the  anterior  and  left  cusps 
of  the  aortic  valve.  Most  of  the  blood  is  returned  by  the  coronary  veins,  which 
open  into  the  right  atrium  by  the  coronary  sinus.^  A  few  small  veins  open  directly 
into  the  right  atrium,  and  others  are  said  to  open  into  the  left  atrium  and  the 
ventricles.  The  lymph-vessels  form  a  subepicardial  network  which  communicates 
through '  stomata  with  the  cavity  of  the  pericardium.  There  is  a  less  distinct 
subendocardial  network.  The  vessels  converge  usually  to  two  trunks  which  ac- 
company the  blood-vessels  in  the  atrio-ventricular  grooves  and  enter  the  glands  at 
the  bifurcation  of  the  trachea.  The  nerves  are  derived  from  the  vagus  and 
sympathetic  through  the  cardiac  plexus. 


The  Arteries 
the  pulmonary  artery 

The  pulmonary  artery  (A.  pulmonalis)  springs  from  the  conus  arteriosus  at  the 
left  side  of  the  base  of  the  right  ventricle.  It  curves  upward,  backward,  and 
inward,  and  divides  behind  the  arch  of  the  aorta  into  right  and  left  branches.  It  is 
related  in  front  to  the  right  auricle  (appendix),  behind  to  the  left  auricle  (appendix), 
and  internally  to  the  aorta.  It  is  enveloped  with  the  latter  in  a  common  sheath 
of  the  visceral  layer  of  the  serous  pericardium.  Near  the  bifurcation  it  is  connected 
with  the  arch  of  the  aorta  by  a  fibrous  band  about  half  an  inch  (ca.  1.2  cm.)  in 
width;  this  is  the  ligamentum  arteriosum,  a  remnant  of  the  large  ductus  arteriosus, 
which  conducts  most  of  the  blood  from  the  pulmonary  artery  to  the  aorta  in  the 
foetus.  The  artery  is  bulbous  at  its  origin,  and  forms  three  sinuses  or  pouches, 
which  correspond  to  the  cusps  of  the  semilunar  valve.  Beyond  this  it  gradually 
diminishes  in  caliber. 

In  a  horse  of  medium  size  the  artery  is  about  seven  inches  (ca.  17  to  18  cm.)  long.  At  the 
origin  it  is  about  two  and  a  half  inches  (ca.  6  to  6.5  cm.)  in  width*  at  the  bifurcation  its  caliber 
is  about  one  and  a  half  inches  (ca.  3.5  to  4  cm.).  The  wall  is  relatively  thin,  especially  at  the 
origin. 

The  right  branch  (Ramus  dexter)  of  the  pulmonary  artery  is  a  little  longer  and 
wider  than  the  left  one.  It  passes  over  the  fore  part  of  the  left  atrium  and  below 
the  bifurcation  of  the  trachea  to  the  hilus  of  the  right  lung,  and  enters  the  latter 
below  the  right  bronchus.  In  the  lung  it  passes  to  the  outer  and  lower  side  of  the 
stem-bronchus  and  accompanies  it  to  the  base  of  the  organ.  The  branches 
correspond  to  the  ramification  of  the  bronchi.  The  left  branch  (Ramus  sinister) 
is  very  short.  It  passes  backward  and  enters  the  lung  below  the  left  bronchus. 
Its  branches  within  the  lung  are  arranged  like  that  of  the  right  one. 


THE  SYSTEMIC  ARTERIES 

The  aorta  is  the  main  systemic  arterial  trunk.  It  begins  at  the  base  of  the  left 
ventricle  and  is  practically  median  at  its  origin.  It  passes  upward  and  slightly 
forward  between  the  pulmonary  artery  on  the  left  and  right  atrium  on  the  right. 
It  then  curves  sharply  backward  and  upward  and  inclines  somewhat  to  the  left, 
forming  the  arch  of  the  aorta  (Arcus  aortae),  and  reaches  the  ventral  surface  of  the 
spine  at  the  eighth  or  ninth  thoracic  vertebra.  After  passing  backward  along  the 
ventral  aspect  of  the  bodies  of  the  vertebrae  between  the  lungs  it  traverses  the  hiatus 

*  These  vessels  will  be  described  later  in  their  systematic  order. 
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aorticus  and  entrrs  the  alnlominal  cavity,  where  it  lies  below  the  vertebral  bodies 
ami  t)ie  p^oas  minor,  just  to  the  loft  of  the  median  plane.  It  divides  under  the 
fifth  lumbar  vertebra  into  tlie  two  internal  iliac  or  hypogastric  arteries. 

From  the  bifurcution  a  small  vessel,  the  middle  sacral  artery  (A,  sacralis  media),  Eometimes 
pa-saes  backward  on  the  pelvic  Hurface  of  the  sacrum.  It  l)ecomefl  lost  in  the  periosteum  or  joins 
the  coccygeal  artery,  or  in  excepllonal  casen  is  traceable  to  ihe  sphincter  ani  extemus. 

Tlie  caliber  of  the  aorta  is  greatest  at  its  origin,  wliich  is  termed  the  bulbus 
aorte.  Here  it  forms  three  pouch-liltc  dilatations,  the  sinuses  of  the  aorta  (or  of 
Valsalva).  These  correspond  to  the  cusps  of  the  aortic  valve,  and  the  coronary 
arteries   arise  from   the   left  posterior  and   anterior  sinuses.     At  the  arch  the 


diameter  is  about  two  inches  (ca.  5  cm.),  and  beyond  this  it  diminishes  gradually 
in  width. 

It  is  convenient  to  divi<lc  the  aorta  into  thoracic  and  abdominal  parts.  The 
thoracic  aorta  (Aorta  tlioracira)  lies  within  the  ixricardium  to  the  point  of  attach- 
ment of  the  ligainentiiin  arteriosum,  and  is  incUiseil  with  tlie  pulmonary  artery 
in  a  prolongation  of  ihe  cpirardium.  Beyond  this  it  i^  between  the  two  pleural 
sacs.  It  is  crossed  on  the  right  by  the  osophagus  and  trachea,  on  the  left  by  the 
left  vagus  nerve.  The  left  recurrent  nerve  winds  around  the  concavity  of  the  arch 
from  left  to  right,  and  the  vena  azypos  and  tlioraiic  duct  lie  along  the  dorsal  part 
of  its  right  face.  The  traclM-a  causes  il  to  deviate  to  the  left:  but  l>eyond  this  it 
Ix'comes  median.  The  abdominal  aorta  (.Xortaabdominalis)  (p"ig.  4.50)  is  related 
above  to  the  lumbar  vertcbni',  the  inferior  common  ligament,  and  the  left  psoas 
minor  muscle;  in  the  hiatus  aoriiciis  it  i.-!  related  to  llie  cistema  chyli.  On  its 
right  is  the  posterior  vena  cava,  ami  on  its  left  the  left  kidney  and  ureter. 
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BRANCHES  OF  THE  THORAQC  AORTA 
I.  CXIRONARY  ARTERIES 

The  two  coronary  arteries,  right  and  left,  are  distributed  almost  entirely  to 
the  heart,  but  send  some  small  twigs  to  the  origins  of  the  great  vessels. 

The  right  coronaiy  arteiy  (A.  coronaria  dextra)  arises  from  the  anterior  sinus 
of  the  aorta.  It  passes  forward  between  the  conus  arteriosus  and  the  right  auricle 
(appendix)  to  the  coronary  groove,  in  which  it  curves  around  to  the  right  and  baek- 
ward.  It  then  descends  in  the  right  ventricular  groove  almost  to  the  apex  of  the 
heart. 

The  left  coronary  arteiy  (A,  coronaria  sinistra)  arises  from  the  left  posterior 
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sinus  of  the  aorta,  passes  to  the  left  behind  the  origin  of  the  pulmonary  artery, 
and  divides  into  two  branches.  The  descending  branch  (Ramus  deacendens) 
passes  down  the  left  ventricular  groove  toward  the  apex.  The  circumflex  branch 
(Ramus  circumflexus)  runs  backward  in  the  coronary  groove,  in  which  it  winds 
around  to  the  right  side. 


2.  COHHON  BRACHIOCEPHALIC  TRUNK  OR  ANTERIOR  AORTA 
The  common  brachiocephalic  trunk  or  anterior  aorta  (Truncus  brachiocephali- 
cus  commimis)  is  a  very  large  vcs,sel  which  arises  from  the  convexity  of  the  arch 
of  the  aorta  within  the  pericardium.  It  is  directed  forward  and  upward.  Its 
length  in  horses  of  medium  size  is  usually  al>out  two  inches  (ca.  5  to  f>  cm.),  but 
it  is  sometimes  only  half  an  inch  or  less  (ca.  1  cm.).  It  is  crossed  on  the  left  by  the 
left  vagus  and  cardiac  nerves,  and  the  left  recurrent  nerve  runs  between  it  and 
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superior  cervical,  crosses  the  right  face  of  the  trachea  and  has  no  contact  with  the 
oesophagus.  Both  detach  small  branches  to  the  trachea,  lymph  glands,  and 
pleura,  and  divide  on  reaching  the  longus  colli  into  two  branches.  Of  these  the 
subcostal  artery  (A.  intercostalis  suprema)  is  the  smaller.  It  passes  backward 
under  the  costo-vertebral  joints  with  the  sympathetic  trunk.  It  gives  off  the 
second,  third,  and  fourth  intercostal  arteries,  and  ends  at  the  fifth  space,  where  it 
anastomoses  with  the  first  aortic  intercostal  artery,  or  constitutes  the  fifth  inter- 
costal artery,  or  dips  into  the  longissimus  muscle.  It  also  gives  off  spinal  branches 
and  twigs  to  the  longus  colli  and  the  pleura.  The  other  branch  (A.  transversa 
colli)  is  the  direct  continuation  of  the  trunk.     It  emerges  through  the  upper  end  of 


Fio,  420.— ToroaBAPHT  or  THtmAcic  C*yitt  of  Home.  Rioht  VtEW. 
Th«  ninth,  liftwnlh.  and  Fighlwnth  ritn  are  relainetl.     a.  reriFardium;    b.  poalerior  vena  cava;    c,  tbd* 
■lysos;  f',  d-NiphaKesl  vein;  d.  e.  snierior  vena  cava;  /.  brachial  vain:  o,  inferior  iKrvical  v«in;  A,  juculu  veini 
I,  vcr1«hral  v«in;    k,  superior  cervical  vein;   t.  ilorrial  vein;   m,  trachea;   n.  root  of  right  lunff;   o.  o'sophacus;   p. 

pari  of  diaphragm;  f,  (ADclinoufleenler  of  tame;  ti,  inlcrcoetal  miucic;  f,  longua  colli ;  tp.  posterior  deep  pectoral 

right  braehiai  artery;    t,  dorso-ccrvical  trunk;    f.  superior  or  deep  cervical  artery:   5,  dorsal  artery  (cut);    ^. 

irunk;  10.  anna:  II.  tcaophageal  artery;  /*.  ihoracic  duct;  IS,  right  phreoic  nerve;  li,  brachial  ploxia;  IS, 
right  vagus;  fd'.  14*.  lEsophageal  condnuatiana  of  va^;  IS.  rishl  recurrent  nerve;  17.  cervical  trunk  of  aympa- 
Ihetic;  Ilf.  thoracic  trunk  of  nympathelic;  ftl.  inferior  cervical  ganglion;  ff,  first  thoracic  ganglian  of  gympalhelic: 
tS.  right  cnnliac  nerve;  MJ.  iongisiitaus;  ii.  (nuisvcrsalis  cosmrum;  gS.  spiDalis:  W.  multifidus;  g7,  litamentum 
nucha.     (After  EUenberger-BauiD.  Top.  Anal.  d.  Pfenles.l 

the  second  intercostal  space,  passes  across  the  transversalis  costarum  and  longissi- 
mus toward  the  withers,  and  <livides  into  several  diverging  branches.  An  anterior 
branch  passes  upward  an<l  forward  between  the  splenius  and  complexus  and  anas- 
tomoses with  branches  of  the  superior  cervical  artery;  the  others  are  directed 
upward  under  the  serratus  magnus  and  rhomboideus  to  the  withers,  supplying 
the  muscles  and  skin  of  this  region. 

V  sometimm  arises  vdth  (he  superior  ceirieal  by  a  eommon  trunk.     On 

, .  be  a  common  stem  for  the  dorsal,  superior  eervical,  and  vertebral  ar- 

Oc-casioDally  thn  arlety  arises  from  the  anicrior  aorta.  Sometimes  it  emerp?«  through 
the  third  space.  The  aubcostui  niuy  arise  independently  behind  the  dotval  or  from  the  superior 
cervical  artery. 
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branches  are  detached.  The  intercostal  branches  (Rami  intercostales)  pass 
upward  in  the  intercostal  spaces  and  anastomose  with  homonymous  descending 
arteries.  The  lower  branches  detach  small  twngs  to  the  transversus  thoracis,  pleura, 
and  pericardium,  and  pass  out  between  the  costal  cartilages  as  perforating  branches 
(Rami  perforantes)  to  supply  the  pectoral  muscles  and  skin,  anastomosing  with 
the  external  thoracic  artery.  A  very  small  pericardiaco-phrenic  artery  ascends  in 
the  mediastinum  on  the  left  side,  in  the  caval  fold  of  pleura  on  the  right  side;  it 
supplies  fine  twigs  to  the  pericardium  and  pleura  and  accompanies  the  phrenic 
nerve  to  the  diaphragm.  In  the  young  subject  it  gives  small  branches  (Aa. 
thymic®)  to  the  thymus  gland.  The  asternal  artery  (A.  musculophrenica)  passes 
along  the  ninth  costal  cartilage  and  continues  along  the  costal  attachment  of  the 
transversus  abdominis  (Fig.  185).  It  gives  off  intercostal  branches  which  anas- 
tomose with  those  descending  from  the  thoracic  aorta,  and  twigs  to  the  diaphragm 
and  transversus  abdominis.  The  anterior  abdominal  artery  (A.  epigastrica 
cranialis)  is  the  direct  continuation  of  the  internal  thoracic.  It  passes  be- 
tween the  ninth  costal  cartilage  and  the  xiphoid  cartilage,  runs  backward  on  the 
abdominal  surface  of  the  rectus  abdominis  and  then  becomes  embedded  in  it 
(Fig.  466).  It  supplies  the  ventral  wall  of  the  abdomen  and  anastomoses  with 
the  posterior  abdominal  artery. 

5.  The  external  thoracic  artery  (A.  thoracica  externa)  is  given  off  from  the 
ventral  aspect  of  the  brachial,  usually  at  the  inner  surface  or  anterior  border  of 
the  first  rib.  It  turns  around  the  first  rib  below  or  behind  the  brachial  vein  (when 
given  off  within  the  thorax)  and  passes  backward  under  the  deep  pectoral  muscle; 
it  is  continued  as  a  small  vessel  in  the  panniculus  carnosus,  where  it  accompanies 
the  external  thoracic  (^*spur")  vein.  It  sends  branches  to  the  pectoral  muscles 
and  the  axillary  lymph  glands. 

This  artery  varies  in  origin  and  size.  Not  rarely  it  arises  from  the  internal  thoracic  or 
from  the  brachial  outside  of  the  thorax.  In  other  cases  it  arises  by  a  common  trunk  with  the 
inferior  cervical.  It  may  be  very  small  or  even  absent,  in  which  case  the  perforating  branches 
of  the  internal  thoracic  compensate. 

6.  The  inferior  cervical  artery  (Truncus  omo-cervicalis)  arises  usually  from 
the  dorsal  surface  of  the  brachial  opposite  the  first  rib  or  where  that  vessel  winds 
around  the  rib.  It  is  directed  downward  and  a  little  forward  across  the  external 
surface  of  the  jugular  vein  and  the  deep  face  of  the  scalenus  among  the  lymph 
glands  at  the  thoracic  inlet,  and  divides  into  ascending  and  descending  branches. 
The  ascending  branch  (A.  cervicalis  ascendens)  passes  upward  and  forward  along 
the  external  surface  of  the  jugular  vein,  then  turns  sharply  backward  and  runs 
upward  along  the  anterior  border  of  the  anterior  deep  pectoral  muscle,  between  the 
omo-hyoideus  and  mastoido-humeralis  and  in  relation  to  the  prescapular  lymph- 
glands;  it  gives  branches  to  these  muscles  and  the  prepectoral  and  prescapular 
lymph  glands.  The  descending  branch  (A.  transversa  scapulae)  passes  downward 
and  outward  across  the  surface  of  the  anterior  deep  pectoral  and  then  runs  in  the 
groove  between  that  muscle  and  the  mastoido-humeralis  in  company  with  the 
cephalic  vein.     It  supplies  branches  to  these  muscles  and  the  skin  of  the  breast. 
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These  two  vessels  (Arteriae  carotides  communes)  arise  from  the  brachio- 
cephalic artery  by  a  common  trunk.  This  stem,  the  truncus  bicaroticus  or  cephalic 
artery,  is  detached  from  the  inner  face  of  the  brachiocephalic  opposite  the  first  rib 
and  passes  forward  in  the  median  plane  beneath  the  trachea.  It  is  related  ventrally 
to  the  prepectoral  lymph  glands,  the  terminal  parts  of  the  jugular  veins,  and  the 
anterior  vena  cava,  and  laterally  to  the  vagus  and  recurrent  nerves.     It  is  commonly 
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two  or  three  inches  (ca.  5  to  7  cm.)  in  length,  but  it  may  vary  between  one  and 
eight  inches  (ca.  2.5  to  20  cm.). 

The  right  common  carotid  artery  passes  obliquely  from  the  ventral  face  of 
the  trachea  to  its  right  side.  In  this  position  it  runs  upward  and  forward  and 
divides  at  the  crico-pharyngeus  muscle  and  under  the  submaxillary  gland  into 
external  carotid,  internal  carotid,  and  occipital  arteries.  It  is  inclosed  in  a 
fibrous  sheath,   and  is  accompanied  dorsally  by  the  vagus  and  sympathetic 
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nerves,  vcntrally  by  the  recurrent  nerve.  -\t  the  last  two  cervical  vertebra 
it  is  in  contact  superficially  with  the  jugular  vein,  but  further  forward  the 
omo-hyoideus  muscle  intervenes  between  tlie  artery  and  vein.  Near  its  ter- 
mination the  artery  become.s  more  deeply  placed  and  is  related  externally  to 
the  submaxillary  and  parotid  glands,  internally  to  the  ccsophagus.  In  some 
cases  it  is  in  contact  vcntrally  with  the  thyroid  gland,  especially  when  the 
latter  is  larger  than  usual. 
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Thp  left  common  carotid  arteiy  difTers  from  the  right  one  in  that  it  is  related 
deeply  to  the  oesophagus,  which  separates 
it  from  the  trachea  in  the  greater  part  of 
its  course. 

The  collateral  branches  of  the  common 
carotids  are  in  the  main  small.  They  com- 
prise : 

1.  Muscular  branches  (Rami  mtiscu- 
lares)  of  variable  size,  which  go  to  the 
ventral  muscles  of  the  neck  and  the  skin. 

2.  (Esophageal  and  tracheal  branches 
(Rami  cesophagei  et  tracheales).  Small 
twigs  go  to  the  cervical  lymph  glands  also. 

3.  The  parotid  artery.  This  comes  oft 
near  the  termination  and  enters  the  ventral 
part  of  the  parotid  gland.  It  also  supplies 
the  subparotid  lymph  glands,  and  sometimes 
sends  a  branch  to  the  submaxillary  gland. 
It  is  inconstant. 

4.  The  thyro-Iaryngeal  artery  (A.  thy- 
reoidea  cranialis).  This,  the  largest  col- 
lateral branch  of  the  carotid,  arises  from 
the  latter  two  or  three  inches  before  it 
divides.  It  curves  over  the  anterior  end 
of  the  thyroid  gland,  into  which  it  sends 
several  branches.  It  gives  off  a  laryngeal 
branch  (A.  laryngca),  which  sends  twigs  to 
the  external  muscles  of  the  larynx  and  the 
constrictors  of  the  pharynx,  passes  between 
the  cricoid  and  thyroid  cartilages,  and  sup- 
plies the  internal  muscles  and  the  mucous 

membrane  of  the  larynx.     A  small  pharyn-  * 

geal  brancli  (A.  pharyngea  ascendens)  runs 

upward  and  forward  to  the  crico-pharyn- 

geus,   and  supplies   twigs  to  the  posterior 

part  of  the  pharynx  and  the  origin  of  the 

oesophagus.     Small    innominate    twigs   are 

given  off  to  the  trachea,  the  oesophagus, 

and   the    stern o-thyro-hyoi<leus    and   omo- 

hyoideus  muscles. 

Id  Home  Ea.sca  the  thyrrad  and  laryngeal 
arteries  arise  from  (he  carotid  HCpandely  or  l)y 
a  short  rommon  atem.  A  lan'ngeal  branch  is 
often  (lelached  from  tlie  carotid,  in  front  of  tlie 
thyrD-laryiigeal  and  enters  the  larynx  with  the 
Hupcrior  larynReal  nerve.     The  pharyngeal  branch 

frequently  comes  directly  from  the  carotid.  2,    omo-hyouiciu;    3.    iwiiiiicuiun:     t.    sttmo- 

Ihyro-hyuiileu!-;    S.  lunxiu  colli:  6.  7.  (ractwlo- 

5.  The  accessory  thyroid  artery  (A.  muiai>i«u;  s.  tni>niw.  o.  siiinaiia^  10. 
thyreoidea  caudalis)  is  an  inconstant  vessel  a^i-ham':  ".  imrhcB.  -■■iih  ^cBniimBinouj 
which  arises  from  the  carotid  at  a  van-  ,Jl^rV,yir  (7""™  (Aft"r  Ki'irniJriwr.tn  l^J^ 
able  distance  behind  the  thyro-laryngeal —  inK'sAiiai.) 

.sometimes  from  the  latter  or  from  the  paro- 
tid artery.     It  sen<ls  branches  into  the  posterior  part  of  the  thyroid  gland  and 
detaches  small  tracheal  and  muscular  twigs.     In  some  cases  it  is  distributed 
chiefly  or  entirely  to  the  adjacent  muscles. 


;  f.  baly  of 


narno-cephiUicU! 
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THE  OCCIPITAL  ARTERY 
The  occipital  artery  (A.  occipitalis)  is  the  second  in  size  of  the  terminals  of 
i  carotid.     It  arisesusuallyjustinfroDtoftheinternalcarotid.butinsoinecases 


Fto.  «3.— DrFP  DiiwrmoN  or  Nrri  or  lloiiiR. 
,  a.  F^nln  of  atrmn-crphiilicus:   b.  unicrior  pnrt  of  Dmo-hyoi<l«us;    e.  Mrrno-Ihyro-hyoideui;  d,  t 


with  that  artery  l)y  a  common  trunk  of  variable  lonRth.  It  pursues  a  somewhat 
fli'xuous  course  to  the  fossa  atlanti?,  where  it  divides  into  anterior  and  posterior 
hranches.  It  is  related  superficially  to  the  sulmia\illary  gland  and  the  mastoido- 
humcralis,  and  deeply  to  the  guttural   pouch  and  the  rectus  capitis  anterior 
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major.'  The  internal  carotid  artery,  the  inferior  cerebral  vein,  and  the  accessory, 
vagus,  and  sympathetic  nerves  cross  ita  deep  face.  It  gives  twigs  to  the  sub- 
maxillary gland,  the  anterior 
straight  muscles,  the  guttural 
pouch  and  the  adjacent  lymph 
glands,  and  two  named  collateral 
branches.  The  condyloid  or  pre- 
vertebral artery  (A.  condyloidea) 
is  a  small  vessel  which  passes  up- 
ward and  forward  on  the  guttural 
pouch,  and  divides  into  muscular 
and  meningeal  branches.  The 
latter  enter  the  cranium  through 
the  foramen  lacerum  and  hypo- 
glossal foramen  and  are  dis- 
tributed to  the  dura  mater.  This 
artery  is  very  variable  in  its 
origin.  The  posterior  meningeal 
or  mastoid  artery  (A.  meningea 
caudalis)  is  a  much  larger  vessel 
which  runs  upward  and  forward 
between  the  small  oblique  muscle 
and  the  paramastoid  process, 
passes  through  the  mastoid  fora- 
men into  the  parieto-temporal 
canal,  enters  the  cranial  cavity, 
and  is  distributed  to  the  dura 
mater. 

The  posterior  or  retrograde 
branch  (Ramus  descendens)  of 
the  occipital  passes  up  through 
the  foramen  transversarium  of 
the  atlas  and  joins  the  vertebral 
artery.  It  gives  branches  to  the 
great  oblique  muscle  of  the  head, 
which  covers  it. 

The  anterior  or  occipital 
branch  (Ramus  occipitalis)  passes 
through  the  alar  (antero-ex- 
ternal)  foramen  of  the  atlas  and 
supplies  the  muscles  and  skin 
of  the  poll,  anastomosing  with 
the  deep  cervical  artery  and  its 
fellow  of  the  opposite  side.  In 
the  alar  furrow  it  gives  off  the 
cerebrospinal  artery,  which  en- 
ters the  spinal  canal  through 
the  intervertebral  (antero-in- 
ternal)    foramen    of    the    atlas, 

perforates  the  dura  mater,  and  divides  into  cerebral  and  spinal  branches.     The 
cerebral  branch  unites   with  that  of  the  opposite  side  to  form  the  basilar 

'The  relation  to  the  guttural  pouch  is  not  cooetant.  lu  eome  cases — eepecially  when  the 
head  and  neck  are  extended — the  artery  lies  behind  the  poucb.  The  backward  extension  of  the 
latter  is  variable. 
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arteiy,  and  the  spinal  branch  similarly  forms  by  union  with  its  fellow  the  middle 
spinal  artery. 

The  basilar  artery  (A.  basilaris  cerebri)  passes  forward  in  the  median  groove 
on  the  ventral  surface  of  the  medulla  and  pons  and  divides  into  the  two  posterior 
cerebral  arteries.     The  collateral  branches  of  the  basilar  are: 

1.  Medullary  branches  (Rami  medullares),  ten  or  twelve  in  number,  dis- 
tributed to  the  medulla  oblongata. 

2.  Posterior  cerebellar  arteries  (Aa.  cerebelli  caudales)  which  pass  outward 
around  the  medulla  behind  the  pons  to  the  cerebellum,  to  which  they  are  distributed 
after  giving  twigs  to  the  medulla  and  pons. 

3.  The  small  auditory  artery  (A.  auditiva  interna)  accompanies  the  eighth 
nerve  to  the  internal  ear.     It  often  arises  from  the  posterior  cerebellar. 

4.  Anterior  cerebellar  arteries  (Aa.  cerebelli  nasales).  These  are  very  variable 
in  number  and  origin.  There  are  often  two  or  three  on  either  side  and  they  fre- 
quently arise  from  the  posterior  cerebrals.  They  pass  outward  in  front  of  the 
pons  and  supply  the  anterior  part  of  the  cerebellum. 

The  posterior  cerebral  arteries  (Aa.  communicantes  caudales)  diverge  at  an 
acute  angle  and  join  the  posterior  communicating  branches  of  the  internal  carotid 
arteries  on  the  inferior  surface  of  the  cerebral  peduncles.  They  are  connected  by  a 
transverse  branch  and  by  a  network  of  fine  twigs  which  form  often  a  rete  mirabile. 


THE  INTERNAL  CAROTID  ARTERY  (Figs,  434,  436,  437) 

This  artery  (A.  carotis  interna)  is  somewhat  smaller  than  the  occipital.  It 
usually  arises  just  behind  that  artery,  crosses  its  deep  face,  and  runs  upward  and 
forward  on  the  guttural  pouch  to  the  foramen  lacerum.  It  is  closely  related  to 
the  vagus  nerve  and  the  superior  cervical  ganglion  of  the  sympathetic  nerve,  fibers 
from  which  accompany  it.  It  is  crossed  externally  by  the  ninth  and  twelfth 
cranial  nerves  and  the  pharyngeal  branch  of  the  vagus.  It  passes  through  the 
inferior  petrosal  sinus  and  enters  the  cavernous  sinus,  within  which  it  forms  an 
S-shaped  curve.  It  is  conaected  with  the  opposite  artery  by  a  transverse  branch 
(A.  intercarotica),  which  lies  behind  the  pituitary  body  in  the  intercavernous 
sinus.  A  branch  (A.  caroticobasilaris)  sometimes  connects  it  with  the  basilar  artery. 
It  then  perforates  the  dura  mater,  gives  off  the  posterior  communicating  branch, 
and  passes  forward  and  divides  at  the  side  of  the  optic  chiasma  into  anterior 
and  middle  cerebral  arteries. 

The  posterior  communicating  artery  (A.  communicans  posterior)  turns  back- 
ward and  joins  the  posterior  cerebral.  It  gives  off  the  deep  cerebral  artery  (A. 
cerebri  profunda)  which  winds  around  the  cerebral  peduncle  and  is  distributed 
chiefly  to  the  mid-brain.  A  smaller  collateral  branch  is  the  anterior  choroid 
artery  (A.  chorioidea  nasalis)  which  passes  along  the  optic  tract  and  is  distributed 
in  the  choroid  plexus  of  the  lateral  ventricle. 

The  anterior  cerebral  artery  (A.  cerebri  anterior)  unites  with  the  corresponding 
branch  of  the  opposite  artery  above  the  optic  chiasma.  From  this  junction  pro- 
ceeds the  artery  of  the  corpus  callosum  (A.  corporis  callosi),  which  turns  around  the 
genu  of  the  corpus  callosum,  enters  the  great  longitudinal  fissure,  divides  into  two 
branches,  and  is  distributed  to  the  inner  aspect  of  the  cerebral  hemispheres.  A 
small  anterior  meningeal  branch  (A.  meningea  nasalis)  of  the  anterior  cerebral  is 
distribut<^d  to  the  anterior  part  of  the  dura,  and  assists  in  forming  a  network 
in  the  ethmoidal  fossa  (Rete  ethmoidale),  anastomosing  with  the  ethmoidal  branch 
of  the  ophthalmic  artery. 

The  middle  cerebral  artery  (A.  cerebri  media)  passes  outward  in  the  lateral 
fissure  (of  Sylvius)  and  divides  into  branches  on  the  outer  surface  of  the  hemisphere. 

The  arterial  circle  of  Willis  (Circulus  arteriosus)  (Fig.  434)  is  formed  at  the 
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interpeduncular  space  of  the  base  of  the  brain  by  the  union  of  the  anterior  cere- 
bral arteries  in  front,  by  the  diverging  posterior  cerebral  arteries  behind,  and 
is  completed  laterally  by  the  junction  of  the  latter  with  the  posterior  communi- 
cating arteries  and  by  the  internal  carotid.  It  is  irregularly  polygonal  in  out- 
line. 

The  cerebral  arteries  are  very  variable  in  arrangement,  and  the  foregoing  account  is  a  brief 
statement  of  the  more  usual  disposition  of  the  larger  vessels.  The  internal  carotid  artery  often 
arises  with  the  occipital  by  a  common  trunk  of  variable  length. 


THE  EXTERNAL  CAROTID  ARTERY  (Figs.  436,  437) 

This  artery  (A.  carotis  externa)  by  its  size  and  direction  constitutes  the  con- 
tinuation of  the  common  carotid.  It  passes  forward  on  the  lateral  wall  of  the 
pharynx  at  the  lower  border  of  the  guttural  pouch,  covered  by  the  submaxillary 
gland  and  the  stylo-maxillaris,  digastricus,  and  stylo-hyoideus  muscles.  It  then 
emerges  between  the  stylo-hyoideus  and  the  great  cornu  of  the  hyoid  bone,  passes 
upward  on  the  latter  parallel  with  the  posterior  border  of  the  lower  jaw,  and  termin- 
ates about  two  inches  (ca.  5  cm.)  below  the  temporo-maxillary  articulation  by  divid- 
ing into  superficial  temporal  and  internal  maxillary  branches.  It  is  crossed  deeply 
near  its  origin  by  the  superior  laryngeal  and  pharyngeal  branches  of  the  vagus 
nerve.  Just  before  its  emergence  its  superficial  face  is  crossed  by  the  hypoglossal 
nerve,  and  the  glosso-pharyngeal  nerve  passes  over  its  inner  surface  at  the  ventral 
border  of  the  great  cornu.  The  chief  collateral  branches  are  the  masseteric,  ex- 
ternal maxillary,  and  posterior  auricular.  It  also  furnishes  variable  branches  to 
the  submaxillary  and  parotid  glands,  the  guttural  pouch,  and  the  pharyngeal 
lymph  glands,  as  well  as  twigs  to  some  adjacent  muscles. 

1.  The  inferior  masseteric  or  maxillo-muscular  artery  (A.  masseterica  inferior) 
is  given  off  from  the  external  carotid  at  its  emergence  from  beneath  the  stylo- 
hyoideus.  It  passes  downward  and  slightly  forward  under  cover  of  the  parotid 
gland  and  over  the  tendon  of  insertion  of  the  sterno-cephalicus  to  the  posterior 
border  of  the  mandible  and  appears  on  the  masseter  muscle,  into  which  it  plunges 
after  a  short  course  on  its  surface.  It  gives  branches  also  to  the  internal  pterygoid 
and  stylo-maxillaris  muscles  and  the  parotid  gland. 

2.  The  external  maxillary,  facial,  or  submaxillary  artery  (A.  maxillaris  externa)^ 
arises  from  the  external  carotid  on  the  inner  surface  of  the  posterior  belly  of  the  di- 
gastricus  (Fig.  436).  It  runs  downward  and  forward  on  the  lateral  wall  of  the 
pharynx  across  the  deep  face  of  the  stylo-hyoideus  toward  the  great  cornu  of 
the  hyoid  bone,  accompanied  by  the  glosso-pharyngeal  nerve  in  front  and  the  hy- 
poglossal nerve  behind.  After  giving  off  the  lingual  artery  at  the  posterior  border 
of  the  great  cornu,  it  inclines  more  ventrally  on  the  inner  surface  of  the  internal 
pterygoid  muscle,  crosses  over  the  hyo-glossus  muscle,  the  hypoglossal  nerve,  the 
submaxillary  duct,  and  the  intermediate  tendon  of  the  digastricus,  and  turns  for- 
ward in  the  submaxillary  space.  Here  it  lies  on  the  lower  part  of  the  internal 
pterygoid  muscle,  and  is  related  internally  to  the  submaxillary  l>Tnph  glands, 
above  to  the  anterior  belly  of  the  digastricus,  and  below  to  the  homonymous  vein. 
At  the  anterior  border  of  the  masseter  it  turns  around  the  lower  border  of  the  jaw 
and  runs  upward  on  the  face  in  front  of  that  muscle.'  At  the  turn  the  artery  is 
in  front,  the  vein  in  the  middle,  and  the  parotid  duct  posterior.  The  artery  and 
vein  pass  upward  along  the  anterior  border  of  the  masseter,  under  cover  of  the 
facial  panniculus  and  the  zygomaticus,  and  are  crossed  superficially  by  branches 

*  By  some  authors  the  term  facial  is  applied  to  the  artery  only  after  it  turns  around  the  lower 
border  of  the  jaw. 

*  The  artery  is  conveniently  placed  at  its  inflection  for  taking  the  pulse,  since  it  is  super- 
ficial and  lies  directly  on  the  bone. 
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It  detaches  branches  to  the  muscles  and  skin  in  the  submaxillary  space,  the  sub- 
maxillary lymph  glands,  and  the  sublingual  gland.  It  also  gives  off  the  small 
submental  artery,  which  runs  forward  superficially  toward  the  lower  lip,  supplying 
twigs  to  the  skin  and  the  mylo-hyoideus. 


Fio.  436.— PtnoTio.  Habbetebic,  imp  Likou«l  Reoiomb  or  Home:  Deep  DiMEcrtOH,  Thwd  L*TEa. 
a.  Myli>-hyoid«ui,  mnlvrior  pari,  reflecled;    b.  a«nio-hyok1«us;    e.  teniD-cloMiu;    d^  lubUDguBl  dutd;   «• 

minus  at  inaudible,  (he  (Twtcc  p«rt  of  which  u  ninoved;  t',  aiumpof  mmwietef;  /.  maiillmry  tuberodly:  q.  anat 
cornu  al  hyoid  bone;  A.  mtiBof  atlu:  i.  inMnnaliitc  lendon  ol  difutriciu:  V.  uitecior  belly,  i'.  posterior  bally 
ofdinstriciia:  jt.poateriorpBrt  of  mylo-byoidaui;  J. hyo-gloaiug;  Bi.pMrycoldeiuiniertius  (cut):  n.giylo-hyoldeiu: 

1.  rectua    cap.  kal.    major:    I.    maaloido-biuneralia    (cut):     u.   atemo-caphaUcua    <cul>;    c.    aterno-lhyroi<leua 

laul  cheek  toolh:  S.  atump  of  facial  narve;  8.  itump  of  buccinalar  nerve;  7.  Ungual  nerve:  7',  nuperficial  braoch.  7', 
deep  branch  of  linflual  nerve;  8^  atumpa  of  Inferioralveolaranery,  vein  and  nerve:  0,  mylo-hyokl  nerve  (cut);  10, 
^ono-pharynieal  nerve:  //.  hypoglonaal  nerve:  I£.  aiiperior  laryngeal  nerve:  IS.  ventral  brmnch  of  firal  cenical 
nerve:  14.  v«(uaand  ■ympathetic;  f«,  dorsal  branch  of  apinal  accemry  nerve:  IS.  ventral  branch  of  unw:  (7, 
inleriorcerebralvein:  Ifi.aubmaiillary duel:  IP.commoncaratid  arlery:  M.  parotid  branch:  tl,  thyro-lar}'ntteal 
artery:  tt.  pbaryafeal  anery:  g3.  larynceaJ  artery:  H.  internal  carotid  aneiy:  ts,  orciiiiiaJ  artery:  te,  aiiarnal 
carotid  artery;  tl-SI,  external  maKillary  artery;  t8.  poaterjor  palatine  artery;  19.  llniual  arter}':  30,  sub- 
lloRual  artery:  St.  inlarnal  maxillary  artery:  M.  inlemal  iDaxlllary  veio  (oricin):  Si.  remnant  of  pamlld  itland: 
36,  IhynAd  eland;    30,  jucular  vein;    S7.  pharynceal  lympb  Blanda.     (After  Etienbercer-Baum,  Top.  Anat.  <l. 

In  some  cases  the  sublingual  artery  arisM  rrom  the  lingual  and  the  submental  from  the 
oitemal  maxillary.  Sometimes  the  sublingual  remains  on  the  eitemai  face  <A  the  mylo-hyoideus 
— thus  resembling  Ihe  submental  of  n:an — and  the  sublingual  gland  is  supplied  by  a  spcrial 
branch  of  the  linguul. 

Not  uncommonly  a  considerable  branch,  given  off  in  the  submaxillary  space,  turns  round 


the  lower  bonier  of  the  jaw  and  enters  the  midiile  of  the  lower  part  of  the  maaseter  muscle. 
some  cases  this  artery  is  of  large  size  ami  Its  pulsation  can  be  felt.     It  is  accompanied  by  a  vein. 

(4)  The  inferior  labial  artery  (A.  labialis  inferior)  arises  from  the  facial  a  little 
before  it  reaches  the  depressor  labii  inferioris  (Fig.  435).  It  passes  forward,  dips 
under  the  depressor  muscle,  and  continues  to  the  lower  iip.  It  supplies  branches  to 
the  muscles  and  skin  in  this  region,  to  the  inferior  buccal  glands,  the  mucous  mem- 
brane of  the  cheek,  and  the  lower  lip,  anastomosing  with  the  mental  artery  and  the 
corresponding  ves.srls  of  the  opposite  side.  It  detaches  a  branch  (A.  anguli  oris) 
to  the  angle  of  the  mouth,  which  anastomoses  with  the  superior  labial. 
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It  turns  around  the  neck  below  the  condyle  of  the  mandible  and  emerf^  from  be- 
neath the  parotid  gland  (Fig.  435),  It  then  passes  forward  a  short  distance  on 
the  masseter  about  half  an  inch  below  the  zygomatic  arch  and  plunges  into  the 
muscle,  in  which  it  commonly  divides  into  two  chief  branches.  It  is  accom- 
panied by  a  vein  and  a  branch  of  the  superficial  temporal  nerve.     It  supplies  the 


Fio.  «7,— Dkef  DnwEtnoK  of  Hiiab  or  Homb. 

■tyloglanils;  b.  g«aia-Klo«iu;  c.  fcnio-hyoideua;  d.  omo-hyoidetu;  e,  kermto4iy«deuB;  /.  thyn>hyoid«u;  ff.  Ihyro- 
phcryngeug;  A.  orioo-lhyroidma;  i.  stcmo-thynndBua;  it,  thyroid  ^andi  m.  crieo-phKrynaeiu:  n,  pulKtimu  und 
pilato-plwryngguai  a.  ptcrygindciucxlerniu;  p,  tanaor  piJali;  9,  Levalorpalati:  r.  lemporslii;  •.  ncluaiap.  anl. 
nuuor; .  I.  obliauiu  cap.  ml.;  u.  guttural  pouch:  >.  rem'  comu  ot  hyokl  ban*,  posiiriar  citrcmjty  of  which  b 
ramovnl  and  indicaled  by  doited  line;  u,  poeilioa  of  uiudl  cornu.  dottal  line:  r,  thyroid  comu;  11.  toDKiw:  i. 
anleriorpilluol  soft  palate:   /.  superficial  temporal  nirve;  >.  chorda  tympaoi:  3.  slump  olinrcrior  alveolar  ncrvs; 

ntrve:  It.  Tacus:  13,  pharynceal  branch  of  vacua;  14,  superior  laryn(«aJ  nerve;  IS,  vMo-aympathctic  trunk; 
le,  aympathetic.  with  auperiur  carvical  ganglion  a  little  further  back;  I?,  ilotao-pharynieal  nerve;  IS,  pharynfeal 
»Dd  IS,  lingual  branchesoftfosso-pharyngeal:  00. hypo^oasa)  nerve:  tl,  left  recurrent  nerve;  M. commnn carolid 
artery;   fS.  parotid  brunch;   W,  Ihyro-larynctal  artery;   «^',  laryngtml  artery;   «,  occipital  artery;  OT.  inlemal 

artery;   St,  internal  maiillary  artery;   SS,  slump  of  inferior  alveolar  artery;    Si.  middle  meningeal  artery:   Si, 

right  eilernal  maxillary  artery:  iO,  salellile  vein  of  S9;  il,  right  parotid  duel:  4t.  submaxillary  lymph  glands: 
4S,  pharyngeal  lymph  glands;  4i,  trachea;  4B.  wing  of  &tlas;  ^'V,  dotted  line  indicaling  outline  of  lubmajcillary 
tfand:    47,  lacrimal  tf and.     (After  Ellenberger-Baum.  Top.  Anat.  d.  PfenJei.) 

masseter  and  the  skin  of  this  r^on,  and  anastomoses  with  the  external  maxil- 
lary and  posterior  deep  temporal  arteries. 

The  ptilse  may  usually  be  felt  in  this  artery  aa  it  pasaea  below  the  articulation  of  the  jaw. 

THE  mTERnAL  RAXILLASY  AKTERY  (Ftgg.  437,  438.  439) 
This  artery  {A.  maxillaris  interna)  is  much  the  larger  of  the  two  terminal 
branches  of  the  external  carotid.     It  begins  at  the  inner  side  of  the  posterior  border 
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It  <i*-t  »fh«i  bnmchp*  lo  the  mwrlm  and  «kin  in  the  »uUmudii»iy  Bpw*.  the  Rub- 
majciilary  l>inph  fclanrk  anti  thf  fulilinnual  ltl«nfi.  U  bIto  kivp*  off  tho  ftnall 
subsn^tntsl  arter?,  Mhioh  mnH  forw«ti  ouperficially  toward  the  lower  lip.  supplying 
*.wifci*     **^  *'*^  ''^'°  *"<'  "i^  niylo-hyoiilcufl. 


s 


In  ^imr  i-Hv*  Ihp  Kiililtnipul  •lirrj  mntm  tttm  ihp  lin«tMl  t^n,^  ihr  ■uhtnmt^  fmm  lh# 
rvtrrttk]  tiiatillarv.      SuriH-rinm  ihr  i>ul>lin|tUAl  rmuum  on  Ihp  PtIrrtuU  ttrr  Ol  ihr  mvlii-hi'wipiM 
'         -       tiiMinit  lh«  tNitimmial  "f  nun  -mhI   •>•<'  wlJininu)  cUn.!  u  nippl>nl  liy  a  tpmkl 


Niii  unnimnMHilv  ■  r«n*iilpra)>l'  hrmorh.  bivpii  nil  in  ihr 
Oir  lixKi-r  Uinlrr  <rf  iIh-  in*  ami  .-iiK-oi  tlir  nii'MIr  •i'  Hir  loiarr 


ihp  niKm^iilljuy  rfmrr.  lum^  muni 


|>mir-li  til  Itir  linriol 

v...  1„  ^  r»m«mpf»i>iP  nrmmTi.  bh--"  >■•  m  mr  ■womkniiary  ifMn .  .^..^  ■■—• 

)»■  ami  .-iin-oi  ilir  nii'lll<-  ••/  'i"  Io"rr  nart  (if  tbp  itia/*rtrt  minrk      lo 

it>  Thr inferior  Ubial  wtetT  A.  Inlwali- inferior!  shm-^  from  the  facial  a  little 
Ufun-  it  n-arhi-!-  lli.-  .lipn-~-«'r  lal>ii  infiTiori-  Kir,  4:i.*»  .  |i  ptu^^  f<wwanl.  »li|» 
un<l«TihiMl.tin-"">r  miiM-le.  anilc-iiiitiniii-^  loihelnwiT  lip.  \i  .|ip|)|ii-«  liranrhi-*  to 
the  nm-  I'-  :mil  -kin  in  thi-  n-pitn.  I"  tl"'  mf'-rn^'  1>ii<-<-nI  KlamK.  the  mueow  nient- 
l.rane..f  ili.  ili.-. k. an.l  tin-  lower  li|>.  «na-tonn^inK  «itl,  i|„.  menial arter>- an<l  the 
rom-^IHitiilitiR  \.--m|.  „f  the  op(io*ile  -nie.  It  ilHarh<-»  «  hranih  'A.  ui|Culi  oria) 
to  the  aiiule  of  the  mouth,  whuh  ana-loni'"-  with  the  >ui«.Tiiw  lahial. 


THE   INTERNAL  MAXILLARY  ARTERY  555 

thalmic.  It  enters  the  cranial  cavity  through  the  ethmoidal  foramen,  passes 
inward  on  the  cribriform  plate,  and  divides  into  meningeal  and  nasal  branches. 
The  former  ramify  in  the  anterior  part  of  the  dura  mater  and  anastomose  with 
branches  of  the  artery  of  the  corpus  callosum.  The  nasal  branch  passes  through 
the  cribriform  plate,  gives  branches  to  the  mucous  membrane  of  the  lateral  mass 
of  the  ethmoid  and  the  adjacent  part  of  the  septum  nasi,  and  runs  forward  on  the 
superior  turbinal. 

The  third  part  passes  forward  in  the  pterygo-palatine  fossa,  accompanied  by 
branches  of  the  maxillary  nerve.  On  reaching  the  posterior  palatine  foramen  it 
is  continued  by  the  palatine  artery.     Its  branches  are  as  follows: 

(1)  The  buccinator  artery  (A.  buccinatoria)  arises  from  the  lower  aspect  of  the 
internal  maxillary  shortly  after  its  emergence  (Fig.  437).  It  turns  around  the  max- 
illary tuberosity,  accompanied  by  the  buccinator  nerve,  and  under  the  masseter 
muscle,  enters  the  cheek,  and  runs  forward  in  it.  It  supplies  branches  to  the 
cheek,  the  superior  buccal  glands,  and  the  masseter  and  pterygoid  muscles.  Near 
its  origin  it  gives  oflF  a  branch  to  the  orbital  fat  behind  the  periorbita. 

(2)  The  infraorbital  or  superior  dental  artery  (A.  infraorbitalis)  arises  from 
the  upper  aspect  of  the  internal  maxillary  a  little  in  front  of  the  preceding  vessel. 
It  passes  upward  and  forward  to  the  maxillary  foramen,  runs  in  the  infraorbital 
canal  in  company  with  the  nerve  of  the  same  name,  and  is  continued  forward 
within  the  jaw  to  the  incisor  teeth.  It  gives  branches  to  the  teeth  and  gums,  and 
detaches  a  branch  through  the  infraorbital  foramen  which  anastomoses  with  the 
lateral  nasal  and  superior  labial.  About  midway  between  its  origin  and  the  maxil- 
lary foramen  it  gives  oflF  the  malar  or  orbital  branch  (Ramus  malaris),  which  passes 
along  the  floor  of  the  orbit  to  end  in  the  lower  lid  and  anastomose  with  the  angularis 
oculi.     It  gives  twigs  to  the  inferior  oblique  muscle  and  the  lacrimal  sac. 

The  infraorbital  artery  is  usually  small  at  its  emergence  upon  the  face,  but  in  some  cases  it 
18  rather  large  and  may  partially  replace  the  superior  labial  and  lateral  nasal  arteries. 

(3)  The  staphyline  or  small  palatine  artery  (A.  palatina  minor)  is  a  small 
vessel  which  passes  forward  in  the  groove  at  the  inner  side  of  the  maxillary  tuber- 
osity to  the  soft  palate.  In  the  groove  it  is  accompanied  by  the  nerve  of  the  same 
name  and  the  paJatine  vein. 

(4)  The  sphenopalatine  artery  (A.  sphenopalatina)  arises  in  the  extreme 
anterior  part  of  the  pterygo-palatine  fossa  and  passes  into  the  nasal  cavity,  where 
it  divides  into  internal  and  external  branches.  The  internal  branch  is  distributed 
to  the  mucous  membrane  of  the  septum  nasi;  the  external  one  goes  to  the  inferior 
turbinal,  the  inferior  meatus,  the  posterior  nares,  and  the  maxillary  and  frontal 
sinuses.    It  may  arise  from  the  infraorbital. 

(5)  The  palatine  or  palato-labial  artery  (A.  palatina  major)  is  the  direct  con- 
tinuation of  the  internal  maxillary.  It  passes  through  the  palatine  canal  to  the 
roof  of  the  mouth,  accompanied  by  the  palatine  nerve,  and  runs  forward  in  the 
palatine  groove,  where  it  is  joined  by  the  vein.  A  little  behind  the  plane  of  the 
comer  incisor  teeth  it  curves  inward  over  a  bar  of  cartilage  to  the  foramen  in- 
cisivum,  where  it  unites  with  its  fellow  of  the  opposite  side.  The  single  artery 
thus  formed  passes  up  through  the  foramen  and  divides  under  the  transverse 
dilator  of  the  nostril  into  two  branches.  These  ramify  in  the  upper  lip  and  anasto- 
mose with  the  lateral  nasal  and  superior  labial  arteries.  In  its  course  in  the  roof 
of  the  mouth  the  palatine  artery  gives  oflF  branches  to  the  hard  and  soft  palate  and 
the  gums,  and  others  which  pass  through  the  accessory  palatine  foramina  to  be 
distributed  in  the  mucous  membrane  of  the  lower  part  of  the  nasal  cavity.  Com- 
monly two  branches,  right  and  left,  are  detached  from  the  convexity  of  the  arch 
formed  by  the  union  of  the  two  arteries;  these  run  forward  in  the  anterior  part  of 
the  bard  palate. 
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Not  rarely  it  arises  below  the  middle  of  the  humerus  and  passes  upward  between  the  biceps 
and  coraco-brachialis.  In  these  cases  a  small  branch  for  the  coraco-brachialis  is  usually  given 
off  at  the  usual  point  of  origin  of  the  anterior  circumflex. 

4.  The  deep  brachial  artery  (A.  profunda  brachii)  is  a  large  but  short  trunk 
which  arises  usually  about  the  middle  of  the  humerus.  It  passes  backward  and 
divides  into  several  branches  which  supply  the  triceps,  tensor  fascise  antibrachii, 
anconeus,  and  brachialis.  A  branch  runs  in  the  musculo-spiral  groove  with  the 
radial  nerve  to  the  front  of  the  elbow  joint  and  anastomoses  with  the  anterior 
radial.  A  slender  branch  passes  down  along  the  external  border  of  the  extensor 
carpi  and  supplies  cutaneous  twigs.  Anastomoses  occur  with  the  ulnar  and  recur- 
rent interosseous  arteries. 

The  point  of  origin  is  inconstant  and  it  is  not  uncommon  to  find  two  arteries  instead. 
Often  a  large  branch  for  the  posterior  deep  pectoral  muscle  is  detached  close  to  the  origin  or  arises 
from  the  brachial  directly. 

5.  Muscular  branches  (Rami  musculares)  are  distributed  to  the  teres  major, 
deep  pectoral,  coraco-brachialis,  and  biceps.  The  largest  and  least  variable  of 
these  supplies  the  lower  part  of  the  biceps. 

6.  The  ulnar  artery  (A.  coUateralis  ulnaris  superior)  arises  a  little  below  the 
nutrient  foramen  of  the  humerus  and  passes  downward  and  backward  along  the 
lower  edge  of  the  internal  head  of  the  triceps  under  cover  of  the  brachial  vein  and 
the  tensor  fascia  antibrachii.  It  gives  branches  to  these  muscles,  the  posterior 
superficial  pectoral,  the  cubital  lymph  glands,  panniculus,  and  skin.  At  the  inter- 
nal epicondyle  of  the  humerus  it  is  joined  by  the  ulnar  nerve  and  turns  downward 
under  the  ulnar  head  of  the  flexor  carpi  medius.  It  continues  with  the  vein  and 
nerve  under  the  deep  fascia  of  the  forearm  between  the  ulnar  and  humeral  heads  of 
the  perforans,  and  in  the  distal  half  of  the  region  between  the  external  and  middle 
flexors  of  the  carpus.  It  unites  just  above  the  carpus  (under  cover  of  the  flexor 
carpi  externus)  with  a  branch  of  the  radial  artery,  with  which  it  forms  the  supra- 
carpal  arch.  It  detaches  small  collaterals  to  the  muscles  along  which  it  passes 
and  terminal  twigs  to  the  outer  surface  of  the  carpus. 

7.  The  nutrient  artery  of  the  humerus  (A.  nutritia  humeri)  is  a  short  vessel 
which  enters  the  nutrient  foramen  of  the  humerus.    It  often  arises  froip  the  ulnar. 

8.  The  anterior  radial  artery  (A.  coUateralis  radialis  inferior)  passes  downward 
and  a  little  outward  on  the  anterior  face  of  the  humerus  under  cover  of  the  biceps 
and  brachialis  to  the  front  of  the  elbow  joint,  where  it  is  joined  by  the  radial  nerve. 
It  then  descends  on  the  anterior  surface  of  the  radius  under  cover  of  the  anterior 
extensor  of  the  digit  to  the  carpus,  where  it  concurs  in  the  formation  of  the  rete 
carpi  dorsale,  anastomosing  with  the  posterior  radial  and  interosseous  arteries.  It 
supplies  branches  to  the  elbow  joint,  the  biceps,  brachialis,  and  the  extensors  of 
the  carpus  and  digit.  A  cutaneous  branch  emerges  between  the  distal  end  of  the 
biceps  and  the  brachialis. 

THE  POSTERIOR  RADIAL  ARTERY 

The  posterior  radial  or  median  arteiy  (A.  mediana)  is  the  direct  continuation 
of  the  brachial.  It  passes  downward  and  slightly  backward,  at  first  on  the  inner 
surface  of  the  humerus,  and  then  over  the  Capsule  and  internal  lateral  ligament 
of  the  elbow  joint,  under  cover  of  the  posterior  superficial  pectoral  muscle.^  Below 
the  elbow  it  dips  under  the  flexor  carpi  internus  and  passes  down  the  inner  part  of 
the  posterior  surface  of  the  radius.  In  the  distal  part  of  the  forearm  it  inclines 
backward  and  is  separated  from  the  radius  by  the  reinforcing  band  (Caput  tendin- 
eum)  of  the  superficial  flexor  of  the  digit  and  is  continued  by  the  large  metacarpal 
artery. 

*  The  pulse  can  be  taken  where  the  artery  lies  on  the  lateral  ligament,  since  the  pectoral 
muscle  is  thin- here. 
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2.  Muscular  branches  to  the  flexors  of  the  carpus  and  digit.     The  largest  of 
these  arise  at  the  proximal  third  of  the  forearm. 

3.  The  common  interosseous  artery  {A.  interossea  communis)  is  a  vessel  of 
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considerable  size  which  arises  at  the  level  of  the  interosseous  space,  through  which 
it  passes.  Before  entering  the  space  it  gives  off  a  small  branch,  the  volar  interos- 
seous (A.  interossea  volaris),  which  descends  to  the  radial  head  of  the  perforans. 
In  the  space  it  supplies  the  nutrient  arteries  of  the  radius  and  ulna.     Emerging 
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from  the  space  it  gives  off  branches  to  the  flexor  carpi  externus,  a  small  recurrent 
branch  (A.  interossea  rccurrens)  which  passes  upward  on  the  outer  surface  of  the 
ulna  and  anastomoses  with  the  deep  brachial  and  ulnar  arteries,  and  is  continued 
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as  the  dorsal  interosseous  arteiy.  This  vessel  (A.  interossea  dorsalis)  passes  donti 
between  the  anterior  and  lateral  extensors  of  the  digit  and  concurs  with  the  anterior 
radial  in  forming  a  network  on  the  anterior  surface  of  the  carpus,  the  rete  caipi 
dorsale.  From  the  latter  arise  two  small  vessels,  the  internal  and  external  dorsal 
metacarpal  arteries  (A.  metacarpea  dorsalis  medialis,  lateralis),  which  run  distally 
in  the  grooves  between  the  large  and  small  metacarpal  bones  and  anastomo^ 
with  the  volar  metacarpal  arteries. 

4.  The  artery  of  the  rete  carpi  volare  (A.  retis  carpi  volaris)  is  a  small  vessel 
which  arises  at  the  distal  third  of  the  forearm  and  passes  downward  to  the  posterior 
surface  of  the  carpus,  where  it  concurs  with  branches  of  the  volar  metacarpal 
arteries  in  forming  the  rete  carpi  volare. 

5.  The  external  volar  metacarpal  artery  (A.  metacarpea  volaris  lateralis)  is  a 
small  vessel  which  arises  just  above  the  carpus  under  cover  of  the  flexor  carpi 
medius  and  anastomoses  with  the  ulnar  artery,  forming  the  supracarpal  arch. 
From  the  latter  a  branch  descends  with  the  outer  branch  of  the  median  ner\-e, 

inclines  outward  toward  the  posterior  bor- 
der of  the  accessory  carpal  bone,  and  arrives 
at  the  head  of  the  external  metacarpal  bone. 
Here  it  is  connected  with  the  internal  volar 
metacarpal  artery,  usually  by  two  transverse 
branches,  thus  forming  the  deep  volar  or 
k      subcarpal  arch  (Arcus  volaris  profundus). 
One  of  these  branches  lies  between  the  sub- 
carpal  check  ligament  and  the  suspensory 
ligament;  the  other    (not  always  present) 
lies  beneath  the  latter  on  the  large  nieta- 
F.C1.  *4fl,-t:*«»-EfT.o«  or  MiBOLE  or  Right     <'»^P^   l^one     A  Small  branch  descends  to 
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me^Mnml'nerve-  rf^Mlirna!  mell!^iin>j'"nerv?       ^"^    **    flcXllOUS     COUrSC    downward    On    the 

t.  branch  of  exismai  volar  mctscsrpit]  artery;  posteHor  facc  of  thc  large  metacarpal  bone 
/,  external  metacarpal  vein;  u,  ir.  u.  doep  volar  alongside  of  the  cxtcmal  small  metacarpal 
Mwrior^'I!'m""Tt^iion" ("uierai  eiif^^     ^"^  Under  cover ,  of   the  suspensory   liga- 
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nerv«;  I  deep  flewrIen.lon;  n.  check  ligament:  catpUS  it  COmmOnlv  UnitCS  with  the  COr- 
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In  Lei«nng » .Vila..)  throiigh   the   angle   of    divergence  of   the 

branches  of   the  su.ipensory  ligament  and 
joins  the  external  digital  or  the  common  digital  artery. 

6.  The  internal  volar  or  small  metacarpal  artery  (A.  metacarpea  volaris 
medialis)  is  given  off  from  the  posterior  radial  at  an  acute  angle,  usually  a  little 
above  the  external  one  or  by  a  common  trunk  with  it.  It  passes  down  the  inner 
side  of  the  carpus  behind  the  tendon  of  thc  flexor  carpi  internus  and  embedded  in 
the  posterior  annular  ligament.  Arriving  at  thc  proximal  end  of  the  inner  meta- 
carpal l)one  it  I>ccome.s  more  deeply  placed  and  is  connected  with  the  external  volar 
artery  by  one  or  two  transverse  branches  as  stated  above.  It  then  pursues  a 
flexuous  course  downward  alongside  of  the  inner  small  metacarpal  bone,  like  the 
eorrc.'iponding  external  artery,  with  which  it  commonly  unites  as  described  above. 
It  is  larger  than  the  external  artery  and  supplies  the  nutrient  artery  to  the  large 
metacarpal  bone. 
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of  thie  wall  of  the  hoof,  anastomosing  above  with  the  circumflex  artery  of  the  cor- 
onary cushion  and  below  with  the  circumflex  artery  of  the  third  phalanx.  Before 
passing  through  the  wing  it  detaches  a  retrograde  branch  to  the  plantar  cushion, 
and  after  emerging  one  which  ramifies  on  the  outer  aspect  of  the  lateral  cartilage. 

.   The  terminal  part  of  the  digital  artery  after  giving  off  the  preceding  vessel  is  sometimes 
termed  the  plantar. 

BRANCHES  OF  THE  THORAQC  AORTA 

In  addition  to  the  coronary  arteries  and  the  common  brachiocephalic  trunk 
(which  have  been  described),  the  thoracic  part  of  the  aorta  gives  off  branches  to  the 
thoracic  walls  and  viscera  and  to  the  spinal  cord  and  its  membranes.  The  visceral 
branches  (Rami  viscerales)  are  the  bronchial  and  oesophageal,  which  arise  by  a 
broncho-oesophageal  trunk.  The  parietal'  branches  (Rami  parietales)  are  the 
intercostal  and  phrenic  arteries. 

1.  The  broncho-cesophageal  (Truncus  broncho-oesophageus)  is  a  short,  usually 
bulbous,  trunk  which  arises  at  the  sixth  thoracic  vertebra  from  the  aorta  or  in 
common  with  the  first  aortic  intercostal  arteries.  It  passes  (under  cover  of  the 
vena  azygos)  down  the  right  face  of  the  aorta  toward  the  bifurcation  of  the  tra- 
chea and  divides  into  bronchial  and  oesophageal  branches. 

(a)  The  bronchial  artery  (A.  bronchialis)  crosses  the  left  face  of  the  oesophagus 
to  the  bifurcation  of  the  trachea,  where  it  divides  into  right  and  left  branches. 
Each  enters  the  hilus  of  the  corresponding  lung  above  the  bronchus,  which  it 
accompanies  in  its  ramification.  It  supplies  the  lung  tissue  and  also  detaches 
twigs  to  the  bronchial  lymph  glands  and  the  mediastinum. 

(6)  The  oesophageal  artery  (A.  oesophagea)  (Fig.  429)  is  a  small  vessel  which 
passes  backward  above  the  oesophagus  in  the  posterior  mediastinum  and  anasto- 
moses with  the  oesophageal  branch  of  the  gastric  artery.  It  detaches  twigs  to  the 
oesophagus  and  the  mediastinal  lymph  glands  and  pleura,  and  also  gives  off  two 
branches  which  pass  between  the  layers  of  the  ligaments  of  the  lungs  and  ramify 
in  the  subpleural  tissue.  Very  commonly  there  is  another  artery  which  runs  back- 
ward ventral  to  the  oesophagus. 

In  some  cases  there  is  no  broncho-cesophageal  trunk,  the  bronchial  and  oesophageal  arising 
separately.     In  other  cases  the  second  aortic  intercostal  arises  in  common  with  them  also. 

2.  The  intercostal  arteries  (Aa.  intercostales)  (Figs.  428,  429)  number  eighteen 
pairs.  The  first  arises  from  the  deep  cervical  artery,  the  next  three  from  the 
subcostal  branch  of  the  dorsal  artery,  and  the  remainder  from  the  aorta.  The  aortic 
intercostals  arise  from  the  dorsal  face  of  the  aorta  in  pairs  close  together;  the  fifth 
and  sixth  usually  spring  from  a  common  stem.  Each  passes  across  the  body  of  a 
vertebra  to  the  corresponding  intercostal  space,  detaches  twigs  to  the  vertebra?  and 
the  pleura,  and  divides  into  dorsal  and  ventral  branches.  The  dorsal  branch  (Ramus 
dorsalis)  gives  off  a  spinal  branch  (Ramus  spinalis)  which  passes  through  the  inter- 
vertebral foramen,  gives  twigs  to  the  membranes  of  the  spinal  cord,  perforates  the 
dura,  and  reinforces  the  ventral  spinal  artery.  A  muscular  branch  passes  to  the 
muscles  and  skin  of  the  back.  The  ventral  branch  (Ramus  ventralis)  is  much  the 
larger.  It  passes  downward,  at  first  almost  in  the  middle  of  the  intercostal  sj)ace 
between  the  intercostal  muscles,  then  gains  the  posterior  border  of  the  rib  and  is 
subpleural.  Each  is  accompanied  by  a  vein  and  nerve,  the  artery  being  in  the 
middle  and  the  vein  in  front.  At  the  lower  part  of  the  space  it  unites  with  a  ventral 
intercostal  branch  of  the  internal  thoracic  or  the  asternal  artery.  It  supplies  the 
intercostal  muscles,  the  ribs  and  the  pleura,  and  gives  off  perforating  branches 
which  pass  out  to  the  serratus  magnus,  the  abdominal  muscles,  and  the  skin. 

3.  The  phrenic  arteries  (Aa.  phrenicje)  are  two  or  three  small  vessels  which 
arise  at  the  hiatus  aorticus  from  the  ventral  aspect  of  the  aorta,  often  by  a  common 
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trunk.    They  supply  the  crura  of  the  diaphragm.    In  some  cases  they  arise  in 
common  with  an  intercostal  artery. 

BRANCHES  OF  THE  ABDOIUNAL  AORTA 

The  collateral  branches  of  the  abdominal  part  of  the  aorta  are  distributed 
chiefly  to  the  walls  and  contents  of  the  abdominal  cavity,  but  some  branches  are 
supplied  to  the  spinal  cord  and  its  membranes,  and  others  extend  into  the  pelvis 
and  to  the  scrotum.  The  visceral  branches  are  the  coeliac,  anterior  mesenteric, 
renal,  posterior  mesenteric,  and  the  spermatic  or  utero-ovarian.  The  parietal 
branches  are  the  lumbar  arteries. 


Fio.  448. — Plan  or  Branchrs  or  Coeuac  Artcky  op  Horse. 

/,  CcdUro  Rrt«ry:  f,  gastric  artery;  5,  hepatic  artery;  4,  8plemc  artery;  6,  posterior  gastric  artery;  6,  an* 
terior  gastric  artery;  7,  oraophageal  branch;  8,  gastro-duodenal  artery;  9,  pancreatico-duodenal  artery;  /O.  ri^t 
gastro-epiploic  artery;   /i,  pyloric  artery;  If,  left  gastro-epiploic  artery;  13,  short  gastric  branches  of  splenic. 


I.  The  coeliac  artery  or  axis  (A.  coeliaca)  is  an  unpaired  vessel,  usually  half  an 
inch  or  less  (ca.  1  cm.)  in  length,  which  arises  from  the  ventral  aspect  of  the  aorta 
at  its  emergence  from  the  hiatus  aorticus.  It  divides  on  the  dorsal  surface  of  the 
pancreas  into  three  branches — the  gastric,  hepatic,  and  splenic. 

1.  The  gastric  artery  (A.  gastrica  sinistra)  passes  downward  and  forward  in 
the  gastro-phrenic  ligament,  gives  off  oesophageal  and  pancreatic  branches,  and 
divides  above  and  behind  the  cardia  into  anterior  and  posterior  branches. 

(a)  The  anterior  branch  (Ramus  cranialis)  crosses  the  lesser  curvature  just  to 
the  right  of  the  cardia  and  ramifies  on  the  parietal  surface  of  the  stomach.  The 
branches  pursue  a  flexuous  course  toward  the  greater  curvature  and  anastomose 
with  the  short  gastric  arteries  and  the  gastric  branch  of  the  hepatic  artery. 

(6)  The  posterior  branch  (Ramus  caudalis)  is  distributed  in  a  similar  fashion 
on  the  visceral  surface. 
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(e)  The  cesopliageal  branch  (Ramus  cesophageus)  passes  through  the  hiatus 
cesophageus  into  the  thoracic  cavity  above  the  cesophagus  and  anastomoses  with 
the  oesophageal  branch  of  the  bronchoHxsophageal  artery. 


Fio.  448.— PiJm  or  Chief  Bram^tk  or  Antitiiioh  Mimfn-teric  Artert  of  Horre. 
i,  internal  cecal  arteryl    S,  ileal  artery;    0.  veatral  nlio  Rrtaryi    7,  donal  colic  arteryi    9.  middle  culic  or  Gntt 

The  Koatric  artery  often  aris(«  by  a  rommon  trunk  with  tlie  splenic.  The  tvo  terminal 
brancheti  may  arise  sieparately,  or  the  anterior  from  the  splenic  and  ihe  posterior  from  the  hepatic. 
The  (esophageal  branch  often  ari.ses  from  the  splenic  or  the  posterior  Rastric. 

2.  The  hepatic  artery  (A.  hepatica)  is  larger  than  the  gastric.  It  passes  for- 
ward to  the  right  and  ventrally  on  the  dorsal  surface  of  the  pancreas,  covered  by 
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the  gastro-pancreatic  fold,  crossing  obliquely 
under  the  vena  cava,  and  reaches  the  inner 
border  of  the  portal  vein.  It  divides  into  three 
or  four  branches  which  enter  the  portal  fissure 
of  the  Uver  and  ramify  within  the  gland  with  the 
portal  vein  and  the  hepatic  duct.  It  gives  off  the 
following  collateral  branches: 

(a)  Pancreatic  branches  (Aa.  i:ancreaticfie) 
are  given  off  as  the  artery  crosses  the  pancreas, 
in  which  it  is  partly  embedded. 

(6)  The  pyloric  artery  (A.  gastrica  dextra) 
arises  above  the  first  curve  of  the  duodenum.  It 
descends  to  the  pylorus,  sending  branches  to  the 
first  part  of  the  duodenum  and  the  pylorus,  and 
anastomoses  with  the  gastric  and  right  gastro- 
epiploic arteries.  It  may  arise  from  the  gastro- 
duodenal. 

(c)  The  gastro-duodenal  artery  (A.  gastro- 
duodenalis)  passes  to  the  second  curve  of  the 
duodenum  and  divides  into  the  right  gastro- 
epiploic and  the  pancreatico-duodenal.  The 
right  gastro-epiploic  artery  (A.  gastroepiploica 
dextra)  crosses  over  the  posterior  surface  of  the 
duodenum  and  enters  the  great  omentum,  in 
which  it  runs  to  the  left,  parallel  with  the 
greater  curvature  of  the  stomach.  It  gives 
branches  to  the  latter  and  to  the  omentum  and 
forms  an  anastomotic  arch  with  the  left  gastro- 
epiploic artery.  The  pancreatico-duodenal  artery 
(A.  pancreaticoduodenalis)  divides  into  pancreatic 
and  duodenal  branches.  The  former  (Ramus  pan- 
creaticus)  supplies  the  middle  part  of  the  pancreas 
and  is  often  replaced  by  a  number  of  variable 
twigs.  The  duodenal  branch  (Ramus  duodenalis) 
passes  to  the  right  along  the  lesser  curvature  of 
the  duodenum  and  anastomoses  with  the  first 
branch  of  the  anterior  mesenteric  artery. 

3.  The  splenic  artery  (A.  lienalis)  is  the 
largest  branch  of  the  cocliac.  It  passes  to  the  left 
(with  the  large  satellite  vein)  on  the  left  extremity 
of  the  pancreas  and  across  the  saccus  caecus  of  the 
stomach.  Entering  the  suspensory  ligament  of 
the  spleen,  it  runs  in  the  hilus  of  the  spleen  to 
the  apex,  beyond  which  it  is  continued  as  the 
left  gastro-epiploic.  It  gives  off  the  following 
branches: 

(a)  Pancreatic  branches  (Rami  i^ancreatici) 
to  the  left  extremity  of  the  pancreas. 

(6)  Splenic  branches  (Rami  lienales),  which 
plunge  into  the  substance  of  the  spleen. 

(c)  Gastric  branches  (Aa.  gastrica^  breves), 
which  pass  in  the  pastro-splenic  omentum  to  the 
greater  curvature  of  the  stomach,  where  they  bi- 
furcate and  anastomose  with  the  gastric  arteries. 
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(d)  The  left  gastro-epiploic  artery  (A.  gastroepiploica  sinistra)  is  the  continua- 
tion of  the  splenic  artery.  It  passes  to  the  right  in  the  great  omentum,  parallel 
with  the  greater  curvature  of  the  stomach,  and  anastomoses  with  the  right  gastro- 
epiploic. It  gives  off  branches  to  the  greater  curvature  of  the  stomach,  and  t^^igs 
to  the  omentum. 

II.  The  anterior  or  great  mesenteric  artery  (A.  mesenterica  cranialis)  arises 
from  the  ventral  face  of  the  aorta  at  the  first  lumbar  vertebra.  It  is  a  large  un- 
paired trunk,  about  an  inch  (ca.  2  to 3  cm.)  in  length,  which  passes  ventrally  between 
the  vena  cava  and  the  left  adrenal  into  the  root  of  the  great  mesentery,  when  it 
divides  into  three  branches — left,  right,  and  anterior.* 

1.  The  left  branch  gives  off  at  once  about  fifteen  to  twenty  arteries  of  die 
small  intestine  (Aa.  intestinales).^  These  come  off  close  together  and  pass  in 
divergent  fashion  between  the  layers  of  the  great  mesentery,  each  dividing  into 
two  branches  which  anastomose  with  adjacent  branches  to  form  a  series  of  arches. 
In  the  anterior  part  of  the  series  secondary  arches  are  formed  by  the  union  of 
branches  given  off  from  the  primary  set  of  arches.  From  the  convex  side  of  these 
arches  terminal  branches  pass  to  the  wall  of  the  small  intestine,  in  which  they 
ramify  and  form  a  vascular  network.  They  are  accompanied  by  satellite  veins  and 
by  nerves  and  lymph-vessels.  The  first  artery  anastomoses  with  the  pancreatico- 
duodenal, and  the  last  with  the  ileal  branch  of  the  great  mesenteric  artery.  Branches 
are  supplied  to  the  mesenteric  lymph  glands. 

2.  The  right  branch  (A.  ileo-cseco-colica)  might  be  regarded  as  the  continuation 
of  the  trunk.  It  runs  downward  and  a  little  forward  and  to  the  right  and  gives 
off  the  ileal,  the  two  csecal,  and  the  ventral  colic  arteries. 

(1)  The  ileal  or  ileo-caecal  artery  (A.  ilea)  passes  in  retrograde  fashion  along 
the  terminal  part  of  the  ileum  and  unites  with  the  last  branch  of  the  left  division. 

(2)  The  external  or  inferior  caecal  artery  (Ramus  csecalis  lateralis)  passes  be- 
tween the  caecum  and  the  origin  of  the  colon  and  runs  on  the  external  muscular 
band  of  the  caecum  to  the  apex,  where  it  anastomoses  with  the  internal  artery. 
Besides  numerous  coUaterqJs  to  the  csecum,  it  gives  off  the  artery  of  the  arch, 
which  passes  along  the  lesser  curvature  of  the  base  of  the  csecum  and  nms  on  the 
outer  face  of  the  origin  of  the  great  colon. 

(3)  The  internal  or  superior  caecal  artery  (Ramus  csecalis  medialis)  passes 
along  the  inner  band  to  the  apex  of  the  csecum,  where  it  anastomoses  with  the 
external  caecal  artery. 

(4)  The  ventral,  right,  or  direct  colic  artery  (A.  eolica  ventralis)  runs  along  the 
opposed  surfaces  of  the  ventral  (first  and  second)  parts  of  the  great  colon  to  the 
pelvic  flexure,  where  it  unites  with  the  dorsal  colic  artery.  It  supplies  the  ventral 
parts  of  the  great  colon  and  sends  a  branch  to  the  base  of  the  capcum. 

3.  The  anterior  branch  divides  after  a  very  short  course  into  the  dorsal  and 
middle  colic  arteries. 

(1)  The  dorsalfleft,  or  retrograde  colic  artery  (A.  eolica  dorsalis)  is  a  large  vessel 
which  passes  along  the  dorsal  (fourth  and  third)  parts  of  the  great  colon  to  the 
pelvic  flexure,  where  it  joins  the  ventral  colic  artery. 

(2)  The  middle  coUc  artery  or  first  artery  of  die  small  colon  (A.  eolica  media) 
is  a  much  smaller  vess(»l  which  passes  to  the  origin  of  the  small  colon,  enters  the 
colic  mesentery,  and  forms  an  arch  by  joining  the  first  branch  of  the  posterior 
mesenteric  artery  close  to  the  l(»ss(»r  curvature  of  the  Iwwel.  It  sends  an  anasto- 
motic branch  to  the  dorsal  colic  artery. 

*  In  the  Rreat  majority  of  suhj(»rLs  tliis  vessel  and  some  of  its  branches  are  the  seat  of  more 
or  less  extensive  verminous  aneurysm,  pr<Mlure<l  by  the  Selerostomum  armatum.  In  the  author's 
exfierience  an  entirely  normal  sfKH-imen  is  (juite  exceptional  in  adult  hors<»s. 

'  The  left  branch  is  a  descriptive  convention  rather  than  a  reality,  since  the  arteries  of  the 
small  intestines  spring  from  the  mesenteric  trunk  either  directly  or  by  short  common  8teni« 
with  an  adjacent  vcs>cl. 
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III.  The  renal  arteries  (Aa.  renales),  right  and  left,  are  relatively  large  vessels 
which  arise  from  the  aorta  near  the  anterior  mesenteric.  The  night  artery  is  the 
longer  of  the  two.  It  crosses  over  the  dorsal  surface  of  the  vena  cava  to  the  right 
and  somewhat  forward.  At  the  hilus  it  divides  into  several  (five  to  eight)  branches; 
some  of  these  enter  the  gland  at  the  hilus,  while  others  pass  to  the  ventral  surface 
and  enter  there.  The  left  artery  is  short  and  usually  arises  a  little  further  back; 
it  passes  directly  outward  to  the  kidney  and  is  then  disposed  like  the  right  one. 
Small  collateral  branches  are  supplied  to  the  ureters  and  the  adrenals.  The  latter 
also  receive  small  vessels  directly  from  the  aorta.  The  distribution  within  the 
kidney  has  been  described. 

Variations  in  the  renal  arteries  are  frequent.  Two  or  more  arteries  may  occur  on  one  or 
both  sides.  Accessory  arteries  are  more  conmion  on  the  left  side  and  usually  enter  the  posterior 
pole  of  the  gland.    They  may  arise  from  the  aorta,  the  external  iliac,  or  the  circumflex  iliac  artery. 

IV.  The  posterior  or  small  mesenteric  artery  (A.  mesenterica  caudalis)  is  an 
unpaired  vessel  which  arises  from  the  ventral  face  of  the  aorta  at  the  fourth  lumbar 
vertebra,  i.  e.,  about  five  or  six  inches  (ca.  12  to  15  cm.)  behind  the  origin  of  the 
anterior  mesenteric  artery.  It  is  much  smaller  than  the  latter  and  supplies  the 
greater  part  of  the  small  colon  and  rectum.  It  descends  in  the  colic  mesentery 
and  divides  into  two  branches.  The  anterior  branch  (A.  colica  sinistra)  gives  off 
three  or  four  arteries  which  divide  and  form  anastomotic  arches  close  to  the  bowel. 
The  first  arch  is  formed  by  union  with  the  middle  colic  branch  of  the  anterior 
mesenteric.  The  posterior  branch  or  anterior  hemorrhoidal  artery  (A.  haemor- 
rhoidalis  cranialis)  passes  backward  in  the  upper  part  of  the  mesentery  and  the 
mesorectum  and  terminates  near  the  anus  by  anastomosing  with  the  internal 
pudic  artery.    Three  or  four  of  its  anterior  collateral  branches  form  arches. 

V.  The  spermatic  arteries  (Aa.  spermaticse  intemse),  right  and  left,  are  long 
slender  arteries  which  arise  from  the  aorta  near  the  posterior  mesenteric  and  supply 
the  testicle  and  epididymis.  Each  passes  backward  in  a  narrow  fold  of  peritoneum 
(Plica  vasculosa)  to  the  internal  inguinal  ring  and  descends  through  the  inguinal 
canal  to  the  scrotum.  In  the  canal  and  scrotum  it  pursues  a  very  flexuous  course 
in  the  anterior  border  of  the  spermatic  cord,  surrounded  by  the  pampiniform  plexus 
of  veins,  and  associated  closely  with  the  spermatic  nerves  and  lymphatics  and 
unstriped  muscle-fibers.  It  passes  between  the  epididymis  and  testicle,  runs  in 
flexuous  fashion  along  the  attached  border  of  the  latter,  turns  around  the  posterior 
pole,  and  runs  forward  on  the  free  border  to  the  anterior  pole.  The  largest  branches 
arise  from  its  ventral  part,  pass  tortuously  up  either  side  of  the  gland  embedded 
in  the  tunica  albuginea,  and  give  off  fine  branches  to  the  gland  substance.  Small 
collateral  branches  are  detached  to  the  ureter  and  the  spermatic  cord. 

The  utero-ovarian  arteries  in  the  female  correspond  to  the  preceding 
vessels,  but  are  much  shorter.  Each  is  placed  in  the  anterior  part  of  the  broad 
ligament  of  the  uterus  and  divides  into  ovarian  and  uterine  branches.  The  ovarian 
branch  (A.  ovarica)  pursues  a  flexuous  course  to  the  ovary,  which  it  supplies.  The 
uterine  branch  (A.  uterina  craniaUs)  passes  to  the  concave  border  of  the  comu  of 
the  uterus,  which  it  supplies,  anastomosing  with  the  uterine  artery. 

VI.  The  lumbar  arteries  (Aa.  lumbales)  are  in  series  with  the  intercostal 
arteries  and  have  a  similar  origin  and  distribution.  There  are  usually  six  pairs  of 
lumbar  arteries,  of  which  five  arise  from  the  aorta  and  the  sixth  from  the  internal 
iliac  or  the  lateral  sacral  at  the  junction  of  the  last  lumbar  vertebra  and  the  sacrum. 
Each  passes  across  the  body  of  a  lumbar  vertebra  to  the  intertransverse  space, 
gives  branches  to  the  sublumbar  muscles,  and  divides  into  dorsal  and  ventral 
branches.  The  dorsal  branch  (Ramus  dorsalis),  the  larger  of  the  two,  passes 
upward  to  ramify  in  the  extensor  muscles  of  the  spine  and  the  skin  of  the  loins; 
it  gives  off  a  spinal  branch  (Ramus  spinalis)  which  comports  itself  like  the  corre- 
sponding branch  of  an  aortic  intercostal  artery.    The  ventral  branch  (Ramus 
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ventralis)  runs  outward  in  the  intertransverse  space,  passes  between  the  transversus 
and  obliquus  internua  abdominis,  gives  branches  to  these  muscles,  and  ends  in  the 
obliquus  extemus,  the  panniculus,  and  the  skin  of  the  flank. 


THE  INTERNAL  ILUC  ARTERY 
The  internal  iliac  or  hypogastric  arteries  (Aa.  hypogastriese)  result  from  the 
bifurcation  of  the  aorta  under  the  fifth  or  sixth  lumbar  vertebra.     They  diverge 
at  an  angle  of  about  60  degrees,  and  each  passes  backward  under  the  wing  of  the 
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sacrum,  then  inclines  downward  on  the  pelvic  surface  of  the  shaft  of  the  ilium,  and 
divides  a  little  above  the  psoas  tubercle  into  iliaco-femoral  and  obturator  arteries. 
The  chief  branches  are  as  follows: 

1.  The  last  pair  of  lumbar  arteries  pass  up  through  the  foramina  at  the 
junction  of  the  last  lumbar  vertebra  and  the  sacrum. 

2.  The  internal  pudic  artery  (A.  pudenda  interna)  arises  near  the  origin  of  the 
internal  iliac.  It  passes  backward  and  somewhat  downward,  at  first  along  the 
iliac  head  of  the  obturator  internus,  then  above  the  superior  ischiatic  spine  on  the 
nner  surface  of  the  sacro-sciatic  ligament,  perforates  the  latler  and  runs  for  a 

variable  distance  in  its  substance  or  on  its  external  face.  It  then  re-enters  the 
pelvic  cavity,  passes  backwanl  on  the  retractor  ani  to  the  ischial  arch,  and  divides 
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through  the  upper  part  of  the  sacro-eciatic  ligament  and  runs  backward  and  down- 
ward on  the  latter  under  cover  ot  the  biceps  femoris  (Fig.  455).  It  gives 
branches  to  that  muscle  and  to  the  aemitendinosus  and  semimembranosus,  and 
anastomoses  with  the  obturator,  deep  femoral,  and  posterior  femoral  arteries. 

(4)  The  lateral  coccygeal  arteiy  (A.  caudalts  lateralis  ventralis)  continues  the 
direction  of  the  lateral  sacral,  but  is  much  smaller  than  the  preceding  vessel.  It 
passes  back  between  the  depressor  and  intertransversales  muscles  of  the  tail  and 
divides  into  two  branches  which  supply  twigs  to  the  muscles  and  skin. 

4.  The  Uio-lumbar  arteiy  (A.  iliolumbalis)  arises  at  a  right  angle  from  the 
internal  iliac  and  runs  outward  behind  the  sacro-iliac  joint,  crossing  the  ventral 
surface  of  the  ilium  under  cover  of  the  IHacus  muscle.  It  gives  branches  to  the  ilio- 
psoas and  longissiraus,  and  terminates  by  turning  around  the  external  border  of  the 
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ilium  a  little  behind  the  external  angle,  giving  branches  to  the  gluteus  medius 
and  tensor  fasciae  latte  (Fig.  455). 

5.  The  anterior  gluteal  artery  (A.  glutea  cranialis)  is  the  largest  branch  of  the 
internal  iliac.  It  arises  usually  opposite  to  the  preceding  vessel  and  passes  outward 
through  the  great  sacro-sciatic  foramen,  dividing  into  several  branches  as  it 
emerges;  these  enter  the  gluteal  muscles  (Fig.  45.5), 

6.  The  iliaco-femoral  or  external  circumflex  arteiy  (A.  cireumflexa  femoris 
lateralis)  passes  downward  and  outward  across  and  beneath  the  shaft  of  the  ilium, 
under  cover  of  the  iliacus  muscle,  and  dips  in  between  the  rectus  femoris  and 
vastus  extemus.  It  is  accompanied  by  two  salellite  veins.  It  gives  collateral 
branches  to  the  ihopsoas,  the  glutei,  and  the  tensor  fasciie  latie,  supplies  the 
nutrient  artery  of  the  ilium,  and  terminates  in  the  quadriceps  femoris  (Fig.  455). 

7.  The  obturator  artery  (A,  obturatoria),  the  inner  terminal  branch  of  the 
internal  iliac,  passes  downward  and  backward  on  the  pelvic  surface  of  the  shaft  of 
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The  Femoral  Artery  (Fi(».  «5o,  «si) 
The  femoral  artery  is  the  main  arterial  trunk  of  the  thigh.  It  begins  at  the 
level  of  the  anterior  border  of  the  pubis,  from  which  it  is  separated  by  the  femoral 
vein.  It  descends  almost  vertically  in  the  femoral  canal  behind  the  sartorius 
muscle,  covered  at  first  by  the  internal  femoral  fascia  and  lower  down  by  the 
gracilis.  After  passing  over  the  insertion  of  the  pectineus,  it  perforates  the 
adductor  muscle,  crosses  in  the  vascular  groove  of  the  posterior  surface  of  the  femur, 
and  is  continued  between  the  two  heads  of  the  gastrocnemius  as  the  popliteal  artery. 


Fig.  457— DnuEmoN  of  Inolinal  Region  and  Ihheb  Suhtaci  or  Thioh  or  Home. 

beiwwn  «xiera»l  pujic  veins;  4'   venoim  pifxiu  ot  doraum  ptaia;   S.  lemoni  untry;  a,  uphrnouB  rurvB;   7.  no- 

rinc:    10,  tunien  vai<ii^i>;    If .  vw  ilefgrens:    I  j,  ciemtwisr  miucle;    /d.  prepuce:    /J.  clans  penis:    f«,  ciiernal 

peniii  (cul):  A,  superfieiKl  in(uinai  lymph  gtnnds:  B,  precnirsl  lymph  glaiHli;  C.  deep  infuinkl  lymph  ^snda. 
(After  Schnulti,  AlUi  d.  Anal.  J.  Pfer<tea.) 

It  is  related  at  its  ori^n  to  the  sartorius  in  front,  the  femoral  vein  behind  (which 
separates  it  from  the  pectineus),  and  the  iliacua  externally.  Lower  down  it  is 
related  superficially  to  the  deep  inguinal  lymph  glands,  and  deeply  to  the  vastus 
intemus,  while  the  saphenous  ner\-e  is  in  front  of  it,  and  the  vein  passes  to  ita 
external  face.     The  chief  branches  arc  as  follows: 

1.  The  prepubic  artery  (Truncus  pudendo-epigastricus)  arises  from  the  femoral 
artery  at  its  origin,  usually  by  a  common  trunk  with  the  deep  femoral.  It  passes 
forward  and  a  little  inward  and  downward  across  the  edge  of  the  inguinal  ligament, 
and  then  runs  on  the  abdominal  surface  of  the  ligament  to  the  inner  part  of  the 
internal  inguinal  ring,  where  it  divides  over  the  upper  border  of  the  internal  oblique 
muscle  into  the  posterior  abdominal  and  external  pudic  arteries. 

(I)  The  posterior  abdominal  artery  (A.  epigastrica  caudalis)  passes  along  the 
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external  border  of  the  rectus  abdominis  and  anastomoses  in  the  umbilical  region 
with  the  anterior  abdominal  artery  (Figs.  272).  It  supphes  branches  to  the  rectus 
andobliquus  intemus  muscles. 

(2)  The  external  pudic  artery  (A.  pudenda  externa)  descends  on  the  inguinal 
ligament  through  the  inner  part  of  the  inguinal  canal  and  emerges  at  the  inner 
an^e  of  the  external  ring.  In  the  male  it  divides  into  the  subcutaneous  abdominal 
artery  and  the  dorsal  artery  of  the  penis.  The  former  runs  forward  a  short  distance 
from  the  linea  alba,  and  gives  branches  to  the  superficial  inguinal  lymph  glands, 
the  sheath,  and  the  scrotum.  The  latter  passes  to  the  dorsum  penis  and  ends  at 
the  ^ans  as  the  arteria  glandis.  It  gives  oflf  collateral  branches  (Rami  profundi 
penis)  to  the  corpus  cavernosum,  one  of  which  usually  passes  backward  and  anasto- 
moses with  a  branch  of  the  obturator  artery.  Branches  are  also  supplied  to  the 
superficial  inguinal  lymph  glands,  the  prepuce,  and  the  scrotum.  In  the  female  the 
mammary  artery  takes  the  place  of  the  dorsal  artery  of  the  penis;  it  plunges  into 
the  base  of  the  mammary  gland. 

2.  The  deep  femoral  artery  (A.  profunda  femoris)  arises  either  by  a  common 
trunk  with  the  prepubic  or  a  little  distal  to  it  (Fig.  451).  It  passes  backward  and 
downward  across  the  inner  face  of  the  femoral  vein,  then  below  the  pubis  in  the 
space  between  the  hip  joint  and  the  pectineus  muscle.  On  reaching  the  obtura- 
tor extemus  it  inclines  more  ventrally  and  outward,  passes  out  between  the  inter- 
nal border  of  the  femur  and  the  quadratus  femoris,  and  ramifies  in  the  biceps 
femoris  and  semitendinosus.  It  supplies  large  collateral  branches  to  the  adduc- 
tor muscles  and  twigs  to  the  deep  inguinal  Ijinph  glands  and  the  hip  joint. 

3.  The  anterior  femoral  artery  (A.  femoralis  cranialis)  arises  a  little  distal  to 
the  preceding  vessel  from  the  opposite  side  of  the  femoral  trunk.  It  passes  fon^'ard, 
outward,  and  a  little  downward  across  the  deep  face  of  the  sartorius,  and  dips  in 
between  the  rectus  femoris  and  vastus  internus  (Fig.  451).  It  is  related  extern- 
ally to  the  ilio-psoas  and  the  femoral  nerve. 

In  some  cases  this  artery  is  replaced  by  a  large  branch  of  the  external  circumflex,  which 
passes  between  the  ilio-psoas  and  rectus  femoris  and  enters  the  interstice  between  the  latter 
muscle  and  the  vastus  intemus. 

4.  Innominate  muscular  branches  (Rami  musculares)  of  variable  size  and 
arrangement  are  given  off  to  the  muscles  of  this  vicinity. 

5.  The  saphenous  artery  (A.  saphena)  is  a  small  vessel  which  arises  from  the 
femoral  about  its  middle  or  from  a  muscular  branch,  and  emerges  between  the 
sartorius  and  gracilis  or  through  the  latter  to  the  inner  surface  of  the  thigh  (Fig. 
457).  It  is  joined  by  the  large  saphenous  vein  and  the  saphenous  nerve  and 
passes  down  superficially  on  the  fore  part  of  the  gracilis,  continues  on  the  deep 
fascia  of  the  leg,  and  divides  above  the  hock  into  two  branches,  which  accom- 
pany the  radicles  of  the  vein.  It  gives  off  cutaneous  twigs  and  anastomoses  ^ith 
the  recurrent  tibial  artery. 

In  some  cas<»s  this  ana^stomosis  does  not  occur.  The  artery  may  be  larger  and  directly 
continuous  with  the  internal  tarsal  artery. 

6.  The  articular  branch  (A.  genu  suprema)  is  a  slender  arter>'  which  arises 
from  the  femoral  just  before  it  pasvses  through  the  adductor.  It  descends  along  the 
posterior  border  of  the  vastus  internus  to  the  inner  surface  of  the  stifle  joint,  where 
it  ramifies. 

7.  The  nutrient  artery  of  the  femur  (A.  nutritia  femoris)  is  given  off  at  the 
middle  of  the  femur  and  enters  the  nutrient  foramen. 

8.  The  posterior  femoral  or  femoro-popliteal  artery  (A.  femoris  caudalis)  is  a 
large  vessel  which  arises  from  the  posterior  face  of  the  femoral  just  before  the  trunk 
passes  between  the  two  heads  of  the  gastrocnemius  (Fig.  455).  It  is  very  short 
and  divides  into  two  branches.    The  ascending  branch  passes  upward  and  outward 
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between  the  adductor  (in  front)  and  the  semimembranosus  (behind),  and  enters 
the  biceps  femoris,  in  which  it  ramifies.*  The  descending  branch  passes  downward 
and  backward  on  the  external  head  of  the  gastrocnemius,  then  curves  upward  be- 
tween the  biceps  femoris  and  semitendinosus  (crossed  externally  by  the  tibial 
nerve)  and  divides  into  branches  to  these  muscles.  A  branch  is  detached  from 
the  convexity  of  the  curve  which  passes  down  between  the  heads  of  the  gas- 
trocnemius, gives  branches  to  that  muscle  and  the  flexor  perforans,  and  is  con- 
tinued by  a  slender  artery  which  accompanies  the  tibial  nerve  and  unites  with 
the  recurrent  tibial  artery.  A  branch  ascends  alongside  of  the  sciatic  nerve  be- 
tween the  biceps  and  semitendinosus  and  anastomoses  with  a  descending  branch 
of  the  obturator. 

Thb  Popliteal  Artery 

This  artery  (A.  poplitea)  is  the  direct  continuation  of  the  femoral.  It  lies 
between  the  two  heads  of  the  gastrocnemius,  at  first  on  the  posterior  face  of  the 
femur,  then  on  the  femoro-tibial  joint  capsule.  It  then  passes  down  through  the 
popliteal  notch  under  cover  of  the  popliteus,  inclines  outward,  and  divides  near  the 
upper  part  of  the  interosseous  space  into  anterior  and  posterior  tibial  arteries. 
The  satellite  vein  lies  along  its  inner  side.  Collateral  branches  are  supplied  to  the 
stifle  joint  and  the  gastrocnemius  and  popliteus. 


POSTERIOR  TIBIAL  ARTERY 

The  posterior  tibial  artery  (A.  tibialis  posterior)  is  much  the  smaller  of  the  two 
terminals  of  the  popliteal.  It  lies  at  first  between  the  tibia  and  the  popliteus, 
then  between  that  muscle  and  the  deep  and  inner  heads  of  the  deep  flexor.  Lower 
down  it  descends  along  the  tendon  of  the  inner  head,  becomes  superficial  in  the 
distal  third  of  the  leg,  and  passes  behind  the  tendon.  At  the  level  of  the  tuber 
calcis  it  forms  an  (0-shaped  curve,  runs  downward  along  the  deep  flexor  tendon 
accompanied  by  the  plantar  nerves,  and  divides  at  the  lower  part  of  the  hock  into 
internal  and  external  plantar  arteries.     The  collateral  branches  are  as  follows: 

1.  The  nutrient  artery  of  the  tibia  (A.  nutritia  tibise). 

2.  Muscular  branches  (Rami  musculares)  to  the  popliteus  and  deep  flexor. 

3.  The  external  tarsal  artery  (A.  tarsea  lateralis)  arises  at  the  distal  end  of  the 
leg  and  is  distributed  to  the  outer  surface  of  the  hock.  It  gives  off  a  small  recur- 
rent branch  which  ascends  along  the  external  border  of  the  gastrocnemius  tendon 
and  anastomoses  with  a  branch  of  the  posterior  femoral  artery. 

4.  The  recurrent  tibial  artery  (A.  tibialis  recurrens)  is  given  oflf  from  the  second 
part  of  the  curve,  ascends  in  relation  to  the  tibial  nerve,  and  anastomoses  with  the 
descending  branch  of  the  posterior  femoral  and  with  the  saphenous  artery. 

5.  Small  branches  (internal  calcaneal)  to  the  inner  aspect  of  the  hock. 

6.  The  plantar  arteries,  internal  and  external  (A.  plantaris  medialis,  lateralis), 
are  the  small  terminals  of  the  posterior  tibial.  They  descend  along  the  sides  of 
the  tarsal  sheath  of  the  deep  flexor  with  the  plantar  nerves  to  the  proximal  part  of 
the  metatarsus,  where  they  unite  with  the  perforating  tarsal  artery  to  form  the 
plantar  arch  (Arcus  plantaris).  Four  plantar  metatarsal  arteries  proceed  from  this 
arch.  The  two  slender  superficial  plantar  metatarsal  arteries  (A.  metatarsea  plan- 
taris superficialis  medialis,  lateralis)  descend  on  either  side  of  the  deep  flexor  tendon 
with  the  plantar  nerves  and  unite  with  the  great  metatarsal  or  with  the  corre- 
sponding di{;^tal  artery.  The  two  deep  or  interosseous  plantar  metatarsal 
arteries  (A.  metatarsea  plantaris  profundus  medialis,  lateralis)  descend  between 
the  suspensory  ligament  and  the  corresponding  small  metatarsal  bone  and  unite 
near  the  fetlock  with  the  great  metatarsal.     The  inner  artery  is  the  larger  of  the 
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two  and  usually  appears  to  be  the  continuation  of   the  perforating  tarsal.     It 
supplies  the  nutrient  artery  of  the  large  riietatarsal   tone.     In  otlirr  cases  it  is 
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ANTERIOR  TIBIAL  ARTERY 

The  anterior  tibial  arteiy  (A.  tibialis  antorior)  is  much  the  larger  of  the  two 
terminal  branches  of  the  popliteal.     It  passes  forward  through  the  upper  part  of 
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External  tarsal  artery 
Internal  tarsal  artery 
'Upper  enrf  of  tarsal  sheath 
Deep  jlvxor  tendon 
Long  flexor  tendon 
Plantar  ntrrcs 
Plantar  arteries 
Joint  capsule,  opened 


Th«  hark  ia  S\e:ied 
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the  interoaaeous  apace  and  descends  with  two  satellite  veins  on  the  outer  part  of 
the  front  of  the  tibia,  under  cover  of  the  tibialis  anterior.    At  the  lower  part  of  the 


Tendon  of  bUepa  fenwria 

External  patellar  It^mcnj 
Gastrocnemitit 

External  eotidyU  o}  tibia 

Exterail  lateral  ligament 

Fenmeal  nerve 


tttiu  intemui 

xenory  carlilage  of  patella 

rtoriue 

ochlea  of  femur 
(inial  paletiar  It^mmi 
iildk  polfUar  ligament 
temal  luUrogily  of  tibia 
limal  lateral  ligament 


Superfieiat  peroneal  nerve 
Lateral  exteneor 
Anterior  extensor 


est  of  tibia 

bial  tendon  of  temilen- 


bialis  anltrior 


Pcrforaiiiig  liirml  arler 


rp  fascia  {reflected) 


straight  tendon  of  pero- 


Di'lnl  annular  ligament 
Griiil  imtalaraal  rein 
Drrp  inToru-al  nerte 


loR  it  deviates  to  the  outer  Iwrder  of  the  tendon  of  this  musele,  pn^sis  on  to  the 
cupsuie  of  the  hock  joint,  gives  oft  the  perforating  tarsal  artery,  and  is  continued  as 
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the  great  metatarsal  artery.  It  gives  off  muscular  branches  to  the  dorso-lateral 
group  of  muscles  of  the  leg  and  articular  branches  to  the  hock.  The  peroneal 
branch  (A.  peronea)  is  a  variable  vessel  which  descends  along  the  fibula  under  the 
lateral  extensor;  it  gives  oflf  muscular  branches  and  one  which  perforates  the  fascia 
and  divides  into  ascending  and  descending  cutaneous  twigs. 

The  perforating  tarsal  artery  (A.  tarsea  perforans)  is  given  oflf  under  cover  of 
the  outer  tendon  of  the  peroneus  tertius.  It  passes  backward  through  the  vascular 
canal  of  the  tarsus  with  a  satellite  vein  and  unites  on  the  upper  part  of  the  sus- 
pensory ligament  with  the  plantar  arteries  (or  only  with  the  external  plantar)  to 
form  the  plantar  arch. 

In  well-injected  specimens  it  is  seen  that  there  is  a  fine  arterial  network  (Rete 
tarsi  dorsale)  on  the  flexor  surface  of  the  hock,  which  is  formed  by  twigs  from  the 
anterior  tibial  and  lateral  tarsal  arteries.  From  it  proceed  two  very  slender  dorsal 
metatarsal  arteries.  The  inner  one  descends  in  the  furrow  between  the  inner  small 
and  large  metatarsal  bones,  and  anastomoses  usually  in  the  proximal  part  of  the 
metatarsus  with  the  internal  superficial  plantar  metatarsal,  uniting  sometimes  with 
the  deep  plantar  metatarsal.  The  external  vessel  passes  down  under  the  periosteum 
on  the  anterior  face  of  the  large  metatarsal  bone  and  becomes  lost  or  joins  the  large 
metatarsal  artery. 

Sometimes  the  anterior  tibial  artery  passes  undivided  through  the  tarsus,  gives  off  the 
internal  deep  plantar  metatarsal,  and  is  continued  as  a  very  large  internal  superficial  plantar 
metatarsal  along  the  deep  flexor  tendon,  thus  resembling  the  arrangement  in  the  fore  limb. 

In  a  few  cases  the  perforating  tarsal  is  a  large  vessel,  directly  continuing  the  anterior  tibial, 
and  is  continued  by  a  large  internal  deep  plantar  metatarsal.  The  great  metatarsal  is  then 
small.    Other  variations  are  common. 

THE  GREAT  METATARSAL  ARTERY 

This  artery  (A.  metatarsea  dorsalis  lateralis)  is  the  direct  continuation  of  the 
anterior  tibial.  It  passes  downward  and  outward  under  the  extensor  brevis  and 
the  tendon  of  the  lateral  extensor,  at  first  on  the  joint  capsule  and  then  in  the  oblique 
vascular  groove  on  the  upper  part  of  the  large  metatarsal  bone.  It  then  descends 
in  the  groove  formed  by  the  apposition  of  the  large  and  external  small  metatarsals, 
inclines  inward  between  the  two,  and  divides  on  the  lower  part  of  the  posterior 
face  of  the  large  metatarsal  bone  into  the  internal  and  external  digital  arteries.  It 
is  not  usually  accompanied  by  a  vein.  Beyond  this  the  arterial  arrangement  is 
the  same  as  in  the  thoracic  limb. 


THE  VEINS* 

PULMONARY  VEINS 
The  terminal  pulmonary  veins  (Vv.  pulmonales),  usually  seven  or  eight  in 
number,  return  the  aerated  blood  from  the  lungs  and  open  into  the  left  atrium  of 
the  heart.  They  are  destitute  of  valves.  Their  tributaries  arise  in  the  capillary 
plexuses  in  the  lobules  of  the  lungs,  and  unite  to  form  larger  and  larger  trunks 
which  accompany  the  branches  of  the  bronchi  and  pulmonary  arteries.  A  very 
large  vein  is  formed  by  the  union  at  an  acute  angle  of  a  trunk  from  each  lung,  where 
the  latter  are  adherent  to  each  other. 

SYSTEMIC  VEINS 
The  Veins  of  the  Heart  (Fig».426, 427> 
The  coronary  sinus  (Sinus  eoronarius)  is  a  very  short  bulbous  trunk  which 
receives  most  of  the   blood   from   the  wall   of   the   heart.     It  is  situated  just 

*  Most  of  the  veins  are  depicted  in  the  illustrations  of  the  section  on  the  arteries,  to  which 
reference  is  to  be  made. 
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thoracic  duct,  which  separates  the  vein  from  the  aorta.  At  the  seventh  vertebra 
it  leaves  the  spine,  curves  downward  and  forward  over  the  right  side  of  the  thoracic 
duct,  trachea,  and  oesophagus,  and  opens  into  the  right  atrium  opposite  the  third 
intercostal  space.     Its  tributaries  are: 

1.  The  last  fourteen  intercostal  veins  (Vv.  intercostales)  of  the  right  side. 
On  the  left  side  the  last  four  to  seven  intercostal  veins  usually  empty  into  the  vena 
hemiazygos.  This  vessel  runs  on  the  left  side  of  the  aorta  from  the  fourteenth 
to  the  eleventh  thoracic  vertebra,  passes  between  the  aorta  and  the  spine,  and  joins 
the  vena  azygos.     In  its  absence  its  tributaries  join  the  vena  azygos. 

2.  The  (Esophageal  vein  (V.  oesophagea),  satellite  of  the  oesophageal  artery, 
joins  the  vena  azygos  as  it  inclines  downward. 

3.  The  bronchial  vein  (Vena  bronchialis)  unites  with  the  preceding  to  form  a 
short  common  trunk  (EUenberger-Baum),  or  empties  into  the  great  coronary  vein 
(Chauveau).* 

VEINS  OF  THE  HEAD  AND  NECK 
Jugular  Veins 

The  jugular  veins  (Vv.  jugulares),  right  and  left  (Fig.  431),  arise  behind  the 
posterior  border  of  the  lower  jaw  about  two  and  a  half  inches  (ca.  6  to  7  cm.)  below 
the  temporo-maxillary  articulation  by  the  union  of  the  superficial  temporal  and 
internal  maxillary  veins.  Each  passes  downward  and  backward,  at  first  embedded 
more  or  less  in  the  parotid  gland,  and  continues  in  the  jugular  furrow  to  the  thoracic 
inlet,  where  it  unites  with  its  fellow  and  the  two  brachial  veins  to  form  the  anterior 
vena  cava.  In  the  neck  it  is  covered  by  the  skin,  fascia,  and  panniculus,  and  is 
superficial  to  the  carotid  artery,  from  which  it  is  separated  in  the  anterior  two- 
thirds  of  the  region  by  the  omo-hyoideus  muscle.'  It  contains  valves  at  the  mouths 
of  its  tributaries  and  has  several  pairs  of  semilunar  valves  variably  disposed  along 
its  course.    Its  tributaries  are  as  follows: 

1.  The  internal  maxillary  vein  (V.  maxillaris  interna)  is  larger  than  the 
external  maxillary.  It  may  be  considered  to  begin  as  the  continuation  backward 
of  the  buccinator  vein  where  the  vessel  crosses  the  alveolar  border  of  the  mandible 
(about  two  inches  (ca.  5  cm.)  behind  the  last  molar  tooth).  It  runs  backward  on 
the  inner  surface  of  the  ramus  below  the  external  pterygoid  and  covered  by  the 
internal  pterygoid  muscle  for  a  distance  of  about  three  inches  (ca.  7  to  8  cm.), 
then  inclines  a  little  downward  and  rims  ventral  to  the  artei'y  for  about  an  inch 
(ca.  2  to  3  cm.).  It  crosses  the  external  face  of  the  artery  at  the  posterior  border 
of  the  jaw,  and  is  joined  by  the  superficial  temporal  vein  to  form  the  jugular.  Its 
principal  radicles  are: 

(1)  The  dorsal  lingual  vein  (V.  dorsalis  linguae),  which  is  a  satellite  of  the 
lingual  nerve. 

(2)  The  inferior  alveolar  or  dental  vein  (V.  alveolaris  mandibulae),  a  satellite 
of  the  corresponding  artery.     It  often  unites  with  the  preceding. 

(3)  Pterygoid  veins  (Rami  pterygoidei). 

(4)  The  deep  temporal  vein  (V.  temporalis  profunda)  is  a  large  vessel  which 
receives  tributaries  from  the  temporalis  muscle  and  emissaries  from  the  parieto- 
temporal canal.     It  is  connected  with  the  anterior  cerebral  vein  and  usually  with 

• 

*  Chauveau  says  *'the  bronchial  veins,  which  ramify  on  the  bronchi  like  the  arteries  of  which 
they  are  satellites,  open  into  the  great  coronary  vein  very  near  its  mouth,  after  having  united  to 
form  a  single  vessel,  which  sometimes  ofjens  directly  into  the  atrium."  Ellenberger  and  Baum 
state  that  the  bronchial  and  a'sophageal  veins  open  mto  the  vena  azygos  separately  or  by  a  com- 
mon trunk.  Martin  describes  a  short  broncho-cpsophageal  trunk,  but  the  vein  which  he  figures 
as  the  bronchial  does  not  come  from  the  lungs,  but  is  a  small  mediastinal  vessel.  The  author 
finds  such  a  vessel  entering  the  terminal  part  of  the  oesophageal  vein,  but  no  distinct  bronchial 
vein  in  the  horse. 

*  M'Fadyean  records  a  case  in  which  the  vein  lay  on  the  deep  face  of  the  omo-hyoideus  with 
the  carotid  artery. 
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down  over  the  cheek  along  the  anterior  border  of  the  masseter  muscle  behind  the 
artery,  crossing  over  the  parotid  duct,  which  lies  behind  the  vein  lower  down.     Thus 
on  the  ramus  and  as  they  turn  around  its  lower  border  the  artery  is  in  front,  the  vein 
in  the  middle,  and  the  duct  posterior.     In  the  submaxillary  space  the  vein  is  ventral 
to  the  art«ry  for  some  distance,  then  parts  company  with  the  artery,  runs  straight 
backward  along  the  lower  border  of  the  parotid  gland,  and  opens  into  the  jugular 
vein  at  the  posterior   angle  of  the 
gland.'     The  chief  difTerencea  in  the 
tributaries  of  the  vein  as  compared 
with  the  branches  of  the  correspond- 
ing artery  are  as  follows: 

The  labial  veins  (Vv.  labiales) 
form  a  plexus  in  the  submucous  tissue 
of  the  cheek  from  which  two  veins 
emerge.  The  upper  one  passes  back 
and  joins  the  buccinator  vein.  The 
lower  one  (V.  labial  is  communis) 
joins  the  external  maxillary  vein. 

Three  veins  connect  with  the  ex- 
ternal maxillary  at  the  anterior  border 
of  the  masseter. 

The  upper  one  is  the  transverse 
facial,  which  unites  close  to  the  end 
of  the  facial  crest. 

A  little  lower  is  the  lai^e  valve- 
less  vena  reflexa  or  alveolar  vein. 
This  passes  back  under  the  upper 
part  of  the  masseter  on  the  maxilla, 
turns  around  the  tuber  maxillare,  per- 
forates the  periorbita,  and  joins  the 
ophthalmic  vein.  It  is  relatively 
small  at  each  end,  but  presents  one 
or  two  large  fusiform  dilatations.  It 
receives  the  following  tributaries:  (a) 
The  palatine  vein  (V.  palattna  major), 
which  separates  from  the  palatine 
artery  at  the  anterior  palatine  fora- 
men and  passes  in  the  groove  between 
the  tuber  maxillare  and  the  palate 
bone.  The  palatine  veins  form  a 
very  rich  plexus  of  valveless  vessels 
in  the  submucosa  of  the  hard  palate, 
which  consists  of  several  layers  an- 
teriorly. (6)  The  sphenopalatine 
vein  (V.  sphe no-pal atina)  forms  a 
rich  plexus  of  valveless  vessels  on 
the  turbinal  bones  and  the  septum 

nasi.     It  is  usually  joined  by  the  infraorbital  vein  (V.  infraorbitalis)  to  form  a  short 
common  trunk. 

Tlie  venouB  pleiusea  are  remarkabiy  developed  in  eert^n  parts  of  the  nasal  mu<-oaa.  On 
the  septum  a  little  below  its  middle  and  on  the  turbinala  the  vwns  are  in  several  liiyers.  The 
olfaetory  region  doc8  not  share  in  thia  arrangement  and  the  veins  here  are  small  and  juin  the  eth- 
moidal vein. 

'  The  venous  angle  formed  by  Ihis  juncliiMwndicatea  the  poailion  of  the  thyroid  gland. 
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9.  Muscular,  tractieal,  and  (esophageal  veins. 

10.  The  cephalic  vein  (Vena  cephalica)  enters  the  jugular  near  its  termination. 
It  will  be  described  with  the  veins  of  the  thoracic  limb. 

1 1 .  The  inferior  cervical  vein  (V.  cervicalis  aacendens)  accompanies  the  artery. 
It  may  open  into  the  brachial  vein. 

The  Sinuses  of  the  Dura  Mater 

These  (Sinua  durs  matris)  are  biood-spaces  between  the  meningeal  and 
periosteal  layers  of  the  dura  mater  and  are  lined  with  endothelium.  In  many 
places  the  lumen  is  crossed  by  fibrous  strands.  They  receive  the  veins  of  the  brain, 
communicate  with  the  meningeal  and  diploic  veins,  and  with  veins  outside  of  the 
cranium;  their  connections  with  the  latt«r  are  by  means  of  small  emissary  vehis 
(Emissaria).  They  convey  the  blood  directly  or  indirectly  to  the  jugular  veins. 
Some  are  paired,  others  unpaired.  Thej'  may  be  tlivided  into  dorsal  and  basilar 
systems.     The  dorsal  system  comprises  the  following: 

The  superior  longitudinal  or  sagittal  sinus  (S.  sagittalis  superior)  is  situated 
in  the  upper  border  of  the  falx  cerebri  along  the  internal  sagittal  crest.  It  begins 
at  the  crista  galli  and  ends  at  the  tentorium  osseum  by  dividing  into  two  transverse 
sinuses.     It  receives  the  superior  cerebral  veins.     Along  each  side  are  small  pouches 
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(Lacuiue  laterales)  into  which  the  veins  open.  The  lumen  of  the  sinus  is  traversed 
by  fibrous  bands  and  is  partially  divided  by  a  longitudinal  septum. 

The  transverse  sinuses  (S.  transversi),  right  and  left,  pass  outward  in  the 
transverse  grooves  of  the  parietal  bones,  enter  the  parieto-temporal  canals,  and 
are  continued  by-  the  superior  cerebral  veins  to  the  superficial  temporal  veins. 
The  two  sinuses  are  connected  by  the  sinus  communicans. 

The  inferior  longitudinal  or  sagittal  sinus  (S.  sagittalis  inferior)  runs  backward 
on  the  upper  surface  of  the  corpus  callosum  along  the  concave  edge  of  the  falx 
cerebri  and  joins  the  great  cerebral  vein  (of  Galen)  to  form  the  straight  sinus. 

The  straight  sinus  (S,  rectus)  passes  upward  and  backward  between  the  cere- 
bral hemispheres  and  in  the  tentorium  cerebclH  and  joins  the  superior  sagittal  sinus. 
The  point  of  meeting  is  the  confluence  of  the  sinuses  (Confluens  sinuum). 

The  occipital  sinuses  (S.  occipitales)  lie  on  either  side  of  the  vermis  cerebelli. 
They  empty  anteriorly  into  the  sinus  communicans  and  communicate  behind  with 
the  spinal  veins. 

The  superior  petrosal  sinuses  (H.  petrusi  superiores)  pass  in  the  tentorium 
cerebelli  to  end  in  the  trans\erse  sinuses. 
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The  basilar  system  consists  of  the  following: 

The  cavernous  sinuses  (S.  cavemosi)  lie  in  the  inner  grooves  of  the  root  of  the 
temporal  wings  of  the  sphenoid  bone  at  either  side  of  the  sella  turcica.  The  two 
are  connected  by  a  wide  traverse  branch  (Sinus  intercavemosus)  behind  and 
below  the  posterior  part  of  the  pituitary  body.  Each  is  continuous  in  front  with 
the  ophthalmic  vein  and  below  with  the  inferior  petrosal  sinus.  The  third,  sixth, 
and  the  ophthalmic  and  maxillary  divisions  of  the  fifth  nerve  lie  along  the  outer 
wall  of  the  sinus.  The  internal  carotid  arter>'  traverses  the  sinus  and  is  connectetl 
with  its  fellow  by  a  transverse  branch  which  lies  in  the  corresponding  part  of  the 
sinus.  An  oval  opening  in  the  floor  communicates  with  the  inferior  petrosal  sinus 
and  transmits  the  internal  carotid  artery. 

The  sinus  is  not  subdivided  by  strands  of  fibrous  tissue  as  in  man,  but  a  few  delicate  bands 
attach  the  artery  to  its  wall. 

The  inferior  petrosal  sinuses  (S.  petrosi  inferiores)^  lie  along  the  l>orders  of 
the  basilar  part  of  the  occipital  bone,  inclosed  in  the  thick  dura  which  closes  the 
foramen  lacerum.  The  anterior  part  extends  about  half  an  inch  (ca.  12  mm.) 
imder  the  temporal  wing  of  the  sphenoid.  Here  communications  exist  with  veins 
in  the  pterygo-palatine  fossa.  The  posterior  end  is  bulbous  and  lies  in  the  cond} - 
loid  fossa;  it  conmiunicates  with  the  condyloid  vein  issuing  from  the  h>TK)glossal 
foramen  and  is  drained  by  the  inferior  cerebral  vein;  it  also  receives  an  emissary 
vein  from  the  parieto-temporal  canal.  The  roof  of  the  sinus  is  perforated  by  an 
oval  opening  at  the  carotid  notch  which  opens  into  the  cavernous  sinus  and  trans- 
mits the  internal  carotid  arter>';  the  latter  forms  the  first  bend  of  its  S-shaptnl 
curve  in  the  petrosal  and  the  second  in  the  cavernous  sinus. 

The  basilar  plexus  (Plexus  basilaris)  is  a  venous  plexus  situated  on  the  upper 
surface  of  the  basilar  part  of  the  occipital  bone.  It  is  connected  through  the  h^-po- 
glossal  foramen  with  the  inferior  petrosal  sinus  and  conununicates  behind  with  the 
spinal  veins. 

The  Veins  op  the  Cranium 

The  veins  of  the  brain  (Ven»  cerebri)  do  not  in  general  accompany  the  cerebral 
arteries.  They  have  very  thin  walls,  no  muscular  coat,  and  no  valves.  They  are 
arranged  in  two  sets,  superficial  or  cortical  and  deep  or  central.  The  superficial 
veins  are  more  numerous  and  larger  than  the  arteries.  They  lie  on  the  surface  of 
the  brain  in  the  pia  mater  and  the  subarachnoid  space. 

The  superior  cerebral  veins  drain  the  upper  and  outer  part  of  the  cerebral 
cortex.  They  receive  veins  from  the  medial  surfaces  of  the  hemispheres  and  open 
into  the  superior  sagittal  sinus.  Their  terminal  parts  are  bulbous  and  their  open- 
ings are  directed  obliquely  forward,  i.  e.,  contrar>'  to  the  direction  of  the  blood- 
stream in  the  sinus. 

The  inferior  cerebral  veins  lie  on  the  inferior  and  external  aspect  of  the  hemi- 
spheres. They  open  into  the  inferior  system  of  sinuses.  The  middle  cerebral 
vein  runs  in  the  lateral  fissure  (of  Sylvius)  and  opens  into  the  cavernous  sinus. 

The  deep  cerebral  veins  issue  from  the  central  or  ganglionic  parts  of  the  brain 
at  the  transverse  fissure.  They  converge  to  form  the  great  cerebral  vein  (of  Galen) 
(V.  magna  cerebri).  This  passes  upward  and  backward  behind  the  splenium  of 
the  corpus  callosum  and  is  continued  as  the  straight  sinus  to  join  the  sagittal  sinus. 

The  superior  cerebellar  veins  ramify  on  the  upper  surface  of  the  cerel)ellum. 
They  open  into  the  superior  system  of  sinuses  and  the  great  cerebral  vein.  The 
inferior  cerebellar  veins  are  larger  and  go  chiefly  to  the  basilar  plexus.  The  veins 
of  the  medulla  and  pons  end  in  the  inferior  system  of  sinuses. 

The  meningeal  veins  (Venae  meningeal)  arise  in  capiUar\'  plexuw^s  in  the  super- 
ficial and  deep  faces  of  the  dura  mater.  Some  end  in  the  sinuses  of  the  dura, 
others  accompany  the  meningeal  arteries. 

*  These  are  termwl  by  Chauvoaii  and  M'Fadyean  the  suhsphenoitial  conflucnta. 
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The  diploic  veins  (Vciied  diploicEe)  are  anastomosing  channels  in  the  si>ongy 

substance  of  the  cranial  bones.     Their  walls  are  thin,  consisting  in  many  places 
only  of  the  endothelium,  and  they  have   no   valves.     Some   open   inward   into 

venous  sinuses,  others  into  extracranial  veins. 

Spinal  Veins 
Two  longitudinal  spinal  veins  or  sinuses  (Sinus  columns  vertebralis)  extend 
along  the  floor  of  the  vertebral  canal,  one  on  either  side  of  the  superior  common 
ligament.     They  are  continuous  in  front  with  the  basilar  plexus.     They  lie  in  the 
grooves  on  the  bodies  of  the  vertebrse  and  arc  connected  by  a  series  of  transverse 
anastomoses  which  pass  between  the  central  part  of  the  bodies  of  the  vertebne 
and  the  superior  common  ligament  or  in  channels  in  the  bone.     They  receive  veins 
from  the  spinal  cord,  the  dura  mater,  and  the  bodies  of  the  vertebrte  (Vente  basis 
vertebrae).     Through  the  intervertebral  foramina 
efferent  vessels  connect  with  the  vertebral,  inter- 
costal, lumbar,  and  lateral  sacral  veins. 


VEINS  OF  THE  THORAaC  LIMB 
The  brachial  vein  (V.  brachialis)  is  a  satellite 
of  the  extrathoracic  part  of  the  brachial  artery. 
It  arises  at  the  inner  side  of  the  distal  end  of  the 
shaft  of  the  humerus  and  passes  upward  in  the 
arm  behind  the  artery  under  cover  of  a  layer  of  , 
fascia  and  the  posterior  superficial  pectoral  mus- 
cle. At  the  shoulder  it  is  ventral  to  the  artery, 
crosses  the  anterior  border  of  the  first  rib,  and 
concurs  with  its  fellow  and  the  two  jugulars  in 
the  formation  of  the  anterior  vena  cava.     The 

roots  of  the  vein  are  somewhat  variable,  but  most  ^'°-  '"^^■~  spiv*i.  Vewrlb  or  Howe. 
often  four  radial  veins  in  addition  to  a  lat^e  ob-  Th(v*ri*br8ir»naihMi^c.|«ned 

lique  branch  from  the  cephalic  unite  in  its  forma-  poo,,  ,„  cut  on  one  i-^ie  »nd  Hw  >pinai 
tion.  Its  tributaries  correspond  in  general  to  the  ">"!  i"'"^  "ver  lo  right.  /,  Ventraj 
branches  of  the  artery,  but  a  few  differences  are     ?'  ""'"i'"*  'p'""'  "Jt^T'  *;  ™"  """* 

,  -"  ...  branches   Irom   vertebral,   inlerctwlat.   or 

worthy   of   notice.      The   moracico-dorsal   vein     lumbar  ■neri«  (uconiinc  <o  ngton)-.  s. 

joins  the  brachial  directly  or  opens  into  the  deep     longiiuiiii 

brachial.     The  external  ttioracic  or  "spur"  vein     '"n^^, 

(V.   thoracica  externa)   is  a  large  vessel  which     ment,    t 

arises  in  the  ventral  wall  of  the  abdomen,  passes     *•!" ' 

fonvard  (embedded  more  or  less  in  the  panniculus) 

along  the  outer  l)order  of  the  posterior  deep  pectoral  muscle,  and  joins  the  brachial 

vein  near  the  first  rib.     It  often  communicates  with  the  subscapular  vein. 

The  cephalic  vein  (V.  cephalica)  arises  at  the  inner  side  of  the  carpus  as  the 
continuation  of  the  internal  superficial  metacarpal  vein.  It  runs  upward  on  the 
deep  fascia  of  the  forearm  at  first  in  the  furrow  between  the  flexor  carpi  internus 
and  the  radius.  Toward  the  middle  of  the  forearm  it  inclines  gradually  forward 
on  the  inner  surface  of  the  radius,  accompanied  by  a  cutaneous  branch  of  the  median 
nerve,  and  arrives  at  the  insertion  of  the  biceps.  Here  it  detaches  a  large  branch 
(Ramus  communicans)  which  passes  upward  and  backward  over  the  inner  insertion 
of  the  biceps,  the  posterior  radial  artery,  and  the  median  nerve,  and  joins  the  bra- 
chial vein.  The  vein  to  this  point  is  often  termed  the  internal  subcutaneous  vein  of 
the  forearm  (V.  cephalica  antebrachii) .  It  is  continued  (as  the  V.  cephalica 
humeri)  in  the  furrow  between  the  mast  oi  do-humeral  is  and  the  anterior  superficial 
pectoral  with  a  branch  of  the  inferior  cervical  artery,  crosses  the  deep  face  of  the 
38 
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The  deep  veins  of  the  forearm  are  variable.  Commonly  two  posterior  radial 
veins  (Vense  medianoradiales)  accompany  the  artery  of  like  name,  one  in  front 
and  one  behind.  A  third  vein  arises  by  radicles  emerging  from  the  proximal  part 
of  the  deep  flexor;  it  joins  the  posterior  satellite  of  the  posterior  radial  artery 
or  forms  one  of  the  roots  of  the  brachial  vein.  The  common  interosseous  vein 
joins  the  posterior  satellite.  The  anterior  radial  vein  (V.  collateralis  radialis)  is 
a  satellite  of  the  artery.  The  ulnar  vein  is  usually  double  at  its  proximal  part, 
and  conmiunicates  with  the  deep  brachial  vein. 

There  are  three  chief  metacarpal  veins.  The  internal  metacarpal  vein  (V. 
metacarpea  volaris  superficialis  medialis)  arises  from  the  volar  venous  arch  above 
the  fetlock.  It  is  the  largest  vein  of  the  region  and  lies  in  front  of  the  large  meta- 
carpal artery.  It  separates  from  the  artery  at  the  proximal  end  of  the  metacarpus, 
passes  upward  on  the  inner  part  of  the  posterior  surface  of  the  carpus,  under  cover 
of  the  superficial  layer  of  the  posterior  annular  ligament,  and  is  continued  as  the 
cephalic  vein.  It  communicates  at  its  proximal  part  with  the  origin  of  the  posterior 
radial  veins  by  a  short  but  relatively  large  branch.  The  external  metacarpal  vein 
(V.  metacarpea  volaris  superficialis  lateralis)  arises  from  the  venous  arch  above  the 
fetlock  and  passes  upward  behind  the  external  border  of  the  suspensory  ligament 
in  front  of  the  external  branch  of  the  median  nerve  and  accompanied  by  a  small 
artery.  At  the  proximal  end  of  the  metacarpus  it  is  connected  with  the  deep  meta- 
carpal vein  by  two  transverse  anastomoses  which  pass  across  the  suspensory  liga- 
ment. It  then  passes  upward  as  a  satellite  of  the  external  volar  metacarpal  artery 
and  concurs  in  the  origin  of  the  ulnar  and  posterior  radial  veins.  The  deep  meta- 
carpal vein  (V.  metacarpea  volaris  profunda  medialis)  arises  from  the  venous  arch, 
passes  forward  between  the  two  branches  of  the  suspensory  ligament,  and  ascends 
on  the  posterior  surface  of  the  large  metacarpal  bone.  At  the  proximal  end  of  the 
latter  it  communicates  with  the  other  metacarpal  veins,  ascends  with  the  small 
metacarpal  artery,  and  concurs  in  forming  the  radial  veins. 

The  venous  arch  (Arcus  venosus  volaris),  from  which  the  metacarpal  veins  arise, 
is  situated  above  the  sesamoids  of  the  fetlock  between  the  suspensory  ligament 
and  the  deep  flexor  tendon.     It  is  formed  by  the  junction  of  the  two  digital  veins. 

The  digital  veins,  internal  and  external  (V.  digitalis  medialis,  lateralis), 
drain  the  venous  plexuses  of  the  foot.  They  arise  at  the  upper  edge  of  the  lateral 
cartilages  and  ascend  in  front  of  the  corresponding  arteries. 

It  is  convenient  to  recognize  the  following  venous  plexuses  of  the  foot,  which, 
however,  communicate  very  freely: 

1.  The  coronary  plexus  encircles  the  upper  part  of  the  foot.  It  is  attached 
to  the  terminal  part  of  the  extensor  tendon,  the  lateral  cartilages,  and  the  bulbs 
of  the  plantar  cushion. 

2.  The  dorsal  (or  laminal)  plexus  covers  the  dorsal  or  wall  surface  of  the  third 
phalanx  in  the  deep  layer  of  the  matrix  of  the  wall  of  the  hoof.  It  forms  the  cir- 
cumflex vein  of  the  third  phalanx  or  vein  of  the  distal  border  of  the  third  phalanx, 
which  corresponds  to  the  artery  of  like  name. 

3.  The  volar  plexus  is  in  the  deep  layer  of  the  matrix  of  the  sole  of  the  hoof 
and  on  the  deep  surface  of  the  lateral  cartilages.  It  communicates  around  the 
inferior  border  of  the  third  phalanx  with  the  dorsal  plexus  and  through  the  lateral 
cartilages  with  the  coronary  plexus. 

The  deep  vein  of  the  third  phalanx  accompanies  the  terminal  part  of  the  digital 
artery.    It  drains  the  intraosseous  plexus. 


THE  POSTERIOR  VENA  CAVA  (Figs.  270,  450) 

The  posterior  vena  cava  (V.  cava  caudalis)  returns  almost  all  of  the  blood  from 
the  abdomen,  pelvis,  and  pelvic  limbs.     It  is  formed  by  the  confluence  of  the  right 
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and  left  common  iliac  veins  at  the  fifth  lumbar  vertebra,  above  the  terminal  part 
of  the  aorta  and  chiefly  to  the  right  of  the  median  plane. 

The  mode  of  origin  is  variable.  In  some  cases  there  is  a  common  trunk  formed  by  the 
union  of  the  two  internal  iliac  veins  so  that  the  arrangement  resembles  the  termination  of  the 
aorta.     In  other  cases  the  internal  iliac  vein  does  not  exist. 

It  passes  forward  on  the  ventral  face  of  the  psoas  minor  to  the  right  of  the 
abdominal  aorta.  At  the  last  thoracic  vertebra  it  separates  from  the  aorta  and 
runs  forward  between  the  right  cms  of  the  diaphragm  and  the  pancreas  till  it 
reaches  the  liver.  Here  it  inclines  downward  along  the  inner  border  of  the  right 
lobe  and  the  parietal  surface  of  the  liver,  largely  embedded  in  the  gland  substance, 
and  passes  through  the  foramen  venae  cavae  of  the  diaphragm.  It  then  runs  for- 
ward and  somewhat  downward  between  the  mediastinal  lobe  and  the  main  mass 
of  the  right  lung  at  the  upper  margin  of  a  special  fold  of  the  right  pleura,  accom- 
panied by  the  right  phrenic  nerve,  and  opens  into  the  posterior  part  of  the  right 
atrium.     It  receives  the  following  tributaries: 

1.  The  lumbar  veins  (Vv.  lumbales)  correspond  to  the  arteries.  Five  pairs 
usually  empty  into  the  vena  cava.  Sometimes  the  corresponding  veins  of  opposite 
sides  unite  to  form  a  common  trunk.     The  first  communicate  with  the  vena  azAgos. 

2.  The  spermatic  veins  (Vv.  spermaticae  intemae)  (Fig.  450)  accompany  the 
arteries  of  like  name.  In  the  spermatic  cord  they  form  the  pampiniform  plexus 
about  the  artery  and  nerves.  Their  termination  is  variable.  The  right  one  com- 
monly joins  the  vena  cava  near  the  renal  vein,  often  by  a  common  trunk  with  the 
left  one.  Frequently  the  left  vein  joins  the  left  renal,  and  sometimes  the  right 
one  ends  similarly. 

2a.  The  utero-ovarian  veins  are  much  larger  than  the  preceding  and  are 
satellites  of  the  arteries  in  the  broad  ligaments.  The  ovarian  branch  is  plexiform 
near  the  ovary.  The  uterine  branches  form  a  rich  plexus  in  the  wall  of  the  uterus. 
The  trunk  is  very  short. 

3.  The  renal  veins  (Vv.  renales),  satellites  of  the  arteries,  are  of  large  calil)er 
and  thin-walled.  The  right  vein  passes  inward  and  backward  on  the  ventral  face 
of  the  kidney  between  the  artery  in  front  and  the  ureter  behind.  It  joins  the  vena 
cava  above  the  right  adrenal.  The  left  vein  is  somewhat  longer.  It  passes  inward 
at  first  like  the  right  one,  then  bends  around  the  posterior  end  of  the  adrenal,  crosses 
the  origin  of  the  renal  artery  and  opens  into  the  vena  cava  a  little  further  back  than 
the  right  one.  They  receive  veins  from  the  adrenals,  but  some  adrenal  veins  open 
directly  into  the  vena  cava. 

4.  The  hepatic  veins  (Vv.  hepaticae)  return  the  blood  from  the  liver,  and  open 
into  the  vena  cava  as  it  lies  in  the  groove  in  the  liver.  Three  or  four  large  vestals 
open  into  the  vena  cava  just  before  it  leaves  the  liver,  and  numerous  small  ones 
discharge  into  its  embedded  part. 

5.  The  phrenic  veins  (Vv.  phrenicae),  two  or  three  in  number,  return  the  blood 
from  the  diaphragm.  They  are  very  large  in  comparison  with  the  arteries,  and 
join  the  vena  cava  as  it  lies  in  the  caval  opening. 

In  some  cases  there  is  a  small  middle  sacral  vein  (V.  sacralis  media),  a  satellite  of  the  artery. 
It  opens  into  the  angle  of  junction  of  the  common  iUac  veins  or  into  one  of  the  latter. 

THE  PORTAL  VEIN 

The  portal  vein  (V.  porta*)  is  a  large  trunk  which  returns  the  blood  carried  to 
the  viscera  by  the  gastric,  splenic,  and  mesenteric  arteries.  Its  peripheral  tribu- 
taries correspond  closely  with  the  branches  of  the  arteries,  but  the  terminal  trunks 
do  not.  The  vein  is  formed  behind  the  pancreas  and  l)elow  the  posterior  vena  cava 
by  the  confluence  of  the  anterior  and  posterior  mesenteric  and  splenic  veins.  It 
passes  forv\  ard,  traverses  the  posterior  part  of  the  pancreas  ver>'  obliquely,  inclines 
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ventrally  and  a  little  to  the  right,  and  reaches  the  portal  fissure  of  the  liver.  Here  it 
divides  into  three  branches  which  enter  the  liver  and  ramify  in  the  substance  of 
the  gland  like  an  artery,  terminating  in  the  lobular  capillaries.  From  the  lobules 
the  blood  passes  into  the  hepatic  veins  and  through  these  to  the  posterior  vena 
cava.  Thus  the  blood  which  is  distributed  to  the  stomach,  nearly  the  entire  in- 
testinal tract,  the  pancreas,  and  the  spleen,  passes  through  two  sets  of  capillaries 
prior  to  its  return  to  the  heart,  viz.,  the  capillaries  of  these  viscera  and  of  the  liver. 

1.  The  anterior  mesenteric  vein  (V.  mesenterica  cranialis)  is  the  largest  of 
the  portal  radicles.  It  is  situated  to  the  right  of  the  artery  of  like  name,  and  its 
tributaries  correspond  in  general  to  the  branches  of  the  artery.  Usually  a  single 
colic  vein  corresponds  to  the  two  arteries  of  the  right  portions  of  the  colon. 

2.  The  posterior  mesenteric  vein  (V.  mesenterica  caudalis)  is  the  smallest  of 
the  radicles  of  the  portal.  It  accompanies  the  artery  in  the  colic  mesentery  and  its 
rectal  branches  anastomose  with  those  of  the  internal  pudic  vein. 

3.  The  splenic  vein  (V.  lienalis)  is  the  very  large  satellite  of  the  splenic  artery. 
It  is  formed  by  the  union  of  two  radicles  at  the  base  of  the  spleen.  On  leaving  the 
hilus  of  the  spleen  it  passes  inward  between  the  anterior  pole  of  the  left  kidney  and 
the  saccus  caecus  of  the  stomach  and  above  the  left  end  of  the  pancreas,  receives 
commonly  the  posterior  gastric  vein  (V.  gastrica  caudalis),  and  unites  with  the 
anterior  mesenteric  at  the  posterior  border  of  the  pancreas. 

The  collateral  tributaries  of  the  portal  veins  are  as  follows: 

(1)  Pancreatic  veins  (Rami  pancreatici). 

(2)  The  gastro-duodenal  vein  (V.  gastroduodenalis)  corresponds  mainly  to  the 
extrahepatic  branches  of  the  hepatic  artery. 

(3)  The  anterior  gastric  vein  (V.  gastrica  cranialis)  joins  the  portal  at  the 
portal  fissure. 

THE  COMMON  ILIAC  VEINS  (Fig.  456) 

These  (V.  iliacae  communes)  are  two  very  large  but  short  trunks  which  result 
from  the  union  of  the  internal  and  external  iliac  veins  of  each  side  at  the  sacro- 
iliac articulation.  The  left  one  is  the  longer  and  crosses  obliquely  over  the  terminal 
part  of  the  aorta.     The  chief  tributaries  of  each  are  as  follows: 

1.  The  last  liunbar  vein. 

2.  The  circumflex  iliac  veins  (Vv.  circumflexae  ilium  profundse)  are  the  two 
satellites  of  each  corresponding  artery,  on  either  side  of  which  they  are  placed. 
They  may  open  directly  into  the  posterior  vena  cava  or  into  the  external  iliac  vein. 

3.  The  ilio-liunbar  vein  (V.  iliolumbalis)  may  open  into  the  common  iliac, 
the  external  iliac,  or  the  internal  iliac  vein.  . 

THE  INTERNAL  ILIAC  VEINS 

The  internal  iliac  or  h3^pogastric  veins  (Vv.  hjrpogastricae),  right  and  left,  are 
usually  formed  by  the  confluence  of  lateral  sacral,  gluteal,  and  internal  pudic 
veins.  The  obturator  vein  may  open  into  them  also.  They  are  short  trunks  and 
are  smaller  than  the  external  iliac  veins.  The  tributaries  correspond  in  general  to 
the  branches  of  the  three  arteries  of  like  names.  The  internal  pudic  veins  receive 
aflfluents  from  the  venous  plexuses  of  the  prepuce  and  penis  in  the  male;  of  the 
mammary  gland,  vulva,  vagina,  and  vestibular  bulb  in  the  female. 

THE  VEINS  OF  THE  PELVIC  LIMB 

The  external  iliac  vein  (V.  iliaca  externa)  (Figs.  450,  451)  lies  behind  the  cor- 
responding artery  at  the  brim  of  the  pelvis.  It  is  the  upward  continuation  of  the 
femoral  vein,  and  unites  at  the  sacro-iliac  joint  with  the  internal  iliac  to  form  the 
common  iliac  vein.    Its  tributaries  are  as  follows: 


THE   LYMPHATIC   SYSTEM  699 

The  popliteal  vein  (V.  poplitea)  lies  along  the  inner  side  of.  the  artery  (Fig. 
459).     It  is  formed  by  the  confluence  of  anterior  and  posterior  tibial  veins. 

Two  anterior  tibial  veins  ( Vv.  tibiales  anteriores)  usually  accompany  the  artery 
of  like  name;  the  outer  vein  is  much  the  larger.  In  other  cases  there  is  a  single 
large  vein  in  the  proximal  part  of  the  leg,  two  lower  down.  They  arise  from  a 
number  of  anastomosing  radicles  on  the  front  of  the  capsule  of  the  hock  joint, 
chiefly  as  the  continuation  of  the  perforating  tarsal  vein.  The  origin  of  the  chief 
vein  is  connected  with  the  saphenous  by  a  large  anastomotic  branch. 

The  posterior  tibial  vein  (V.  tibialis  posterior)  is  commonly  double  (Fig.  458). 
It  arises  at  the  level  of  the  tuber  calcis,  where  it  has  ^  commimication  with  the 
recurrent  tibial  vein.     It  is  a  satellite  of  the  artery 

The  internal  or  great  metatarsal  vein  (V.  metatarsea  dorsalis  medialis)  (Figs. 
458/  460)  arises  from  the  venous  arch  above  the  sesamoids  at  the  fetlock,  but  is 
practically  the  upward  continuation  of  the  internal  digital  vein.  It  ascends  along 
the  inner  border  of  the  deep  flexor  tendon,  then  in  the  groove  on  the  inner  aspect 
of  the  proximal  part  of  the  large  metatarsal  bone  to  the  capsule  of  the  hock  joint, 
and  is  continued  by  the  saphenous  vein. 

The  external  metatarsal  vein  (V.  metatarsea  plantaris  lateralis)  arises  from 
the  venous  arch  above  the  fetlock,  but  appears  to  be  the  upward  continuation  of 
the  external  digital  vein.  It  ascends  along  the  outer  border  of  the  deep  flexor 
tendon  in  front  of  the  plantar  nerve,  and  is  connected  with  the  deep  metatarsal 
vein  at  the  proximal  part  of  the  metatarsus  by  a  transverse  branch.  It  then  passes 
upward  along  the  deep  flexor  tendon  in  relation  to  the  plantar  nerves  and  the  inner 
tarsal  artery  and  is  continued  by  the  recurrent  tibial  vein. 

The  deep  metatarsal  vein  (V.  metatarsea  plantaris  medialis)  arises  from  the 
plantar  venous  arch,  passes  forward  between  the  branches  of  the  suspensory  liga- 
ment, and  ascends  on  the  posterior  face  of  the  large  metatarsal  bone.  At  the  proxi- 
mal end  of  the  metatarsus  it  is  connected  with  the  external  metatarsal  vein  by  a 
transverse  branch.  It  then  passes.(as  the  perforating  tarsal  vein)  through  the 
vascular  canal  of  the  tarsus  and  forms  the  chief  radicle  of  the  anterior  tibial  vein. 

The  plantar  venous  arch  (Arcus  venosus  plantaris)  and  the  digital  veins  are 
arranged  like  those  of  the  thoracic  limb. 


The  Lymphatic  System 

The  lymphatic  system  (Systema  lymphaticum)  is  subsidiary  to  the  venouS 
part  of  the  circulatory  system,  from  which  it  arises  in  the  embryo.  It  consists  of 
the  lymph  vessels  and  glands. 

The  lymph  vessels  (Vasa  lymphatica)  contain  a  colorless  fluid,  the  lymph, 
which  contains  numerous  lymphocytes.*  They  resemble  the  veins  in  structure 
but  have  thinner  walls  and  are  provided  with  more  numerous  valves.  The  vessels 
are  sacculated  opposite  the  segments  of  the  valves  and  have  a  characteristic  beaded 
appearance  when  distended.  The  collecting  lymph  vessels  do  not  usually  form  rich 
plexuses,  as'veins  often  do,  their  branching  is  more  limited  and  less  tree-like  than 
that  of  the  blood-vessels,  and  their  caliber  therefore  increases  less  from  the  periphery 
toward  their  termination.  All  of  the  lymph  is  ultimately  carried  into  the  venous 
system  by  two  trunks,  the  thoracic  duct  and  the  right  lymphatic  duct  Almost  all 
of  the  lymph  passes  through  at  least  one  group  of  lymph  glands  before  entering  the 
blood-vascular  system. 

The  lymph  glands  or  nodes  (Lymphoglandulse)  are  intercalated  in  the  course 
of  the  lymph"  vessels.     They  vary  widely  in  size,  some  being  microscopic,  others 

*  The  term  chyle  is  often  applied  to  the  lymph  carried  by  the  eflferent  vessels  of  the  intestine 
when  it  contains  products  of  digestion,  and  these  vessels  may  be  designated  as  lacteals  or  chyle 
veeseb. 
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of  the  diaphragm  at  the  first  and  second  lumbar  vertebrae.  The  duct  enters  the 
thorax  through  the  hiatus  aorticus  and  runs  forward  on  the  right  of  the  median 
plane  between  the  vena  azygos  and  the  aorta,  covered  by  the  pleura.  At  the  sixth 
or  seventh  thoracic  vertebra  it  inclines  somewhat  ventrally,  crosses  obliquely  over 
the  left  face  of  the  oesophagus,  and  passes  forward  on  the  left  side  of  the  trachea 
to  the  inlet  of  the  thorax.  The  extrathoracic  terminal  part  passes  downward  and 
forward  a  variable  distance  (3  to  4  cm.)  on  the  deep  face  of  the  left  scalenus  muscle, 
bends  inward  and  backward  under  the  bicarotid  trunk,  and  opens  into  the  upper 
part  of  the  origin  of  the  anterior  vena  cava  just  behind  the  angle  of  junction  of  the 
jugular  veins.  The  terminal  bend  is  ampullate  and  sometimes  divides  into  two 
very  short  branches  which  open  close  together. 

Since  the  duct  develops  from  a  plexus  of  ducts  in  the  embryo,  considerable  variation  from 
the  more  usual  course  occurs.  There  is  often  a  left  duct  which  arises  at  the  cistema  or  at  a 
variable  point  from  the  right  duct,  runs  across  the  left  intercostal  arteries  parallel  to  the  latter, 
and  unites  with  it  over  the  base  of  the  heart  or  further  forward.  The  two  are  connected  by 
cross-branches.  In  some  cases  the  left  duct  is  the  larger,  and  there  may  indeed  be  none  on  the 
right  side.     Other  variations  are  common. 

The  chief  tributaries  of  the  thoracic  duct  are  as  follows: 

1.  The  two  lumbar  trunks  (Trunci  lumbales)  are  formed  by  the  confluence 
of  the  efferent  ducts  of  the  lumbar  glands,  and  commonly  unite  with  each  other 
and  with  the  posterior  intestinal  trunk  before  opening  into  the  cistern. 

2.  The  intestinal  trunks  (Trunci  intestinales),  two  or  three  in  number,  receive 
the  eflferents  of  the  lymph  glands  of  the  intestine,  stomach,  liver,  and  spleen.* 

In  its  course  through  the  thorax  the  thoracic  duct  receives  efferents  from  the 
intercostal,  mediastinal,  and  bronchial  glands.  At  the  thoracic  inlet  it  is  joined  by 
ducts  from  the  prepectoral  and  right  axillary  glands,  and  by  the  left  tracheal  duct. 
The  duct  is  provided  with  several  pairs  of  valves;  the  best  developed  are  at  its 
termination. 

THE  RIGHT  LYMPHATIC  DUCT 

This  vessel  (Ductus  lymphaticus  dexter) — when  present — collects  the  lymph 
from  the  right  side  of  the  head,  neck,  and  thorax,  and  from  the  right  thoracic  limb. 
It  is  most  frequently  absent,  being  represented  by  a  number  of  short  ducts  which 
terminate  in  the  thoracic  duct,  the  right  jugulo-brachial  junction,  or  the  origin  of 
the  anterior  vena  cava.  When  present  in  its  typical  form,  it  results  from  the 
confluence  of  efferent  ducts  from  the  right  axillary  and  prepectoral  lymph  glands 
with  the  right  tracheal  duct.  It  lies  on  the  deep  face  of  the  scalenus  muscle  above 
the  terminal  part  of  the  right  jugular  vein.  It  is  more  or  less  ampullate  and  usually 
opens  into  the  anterior  vena  cava  to  the  right  of  the  thoracic  duct.  It  may  be 
connected  with  the  latter  by  considerable  anastomoses  and  may  join  it. 

The  duct  is  very  variable  in  form  and  in  regard  to  its  afferents.  Often  it  is  a  very  short, 
irregular,  and  bulbous  trunk;  in  some  cases  it  is  about  an  inch  and  a  half  (ca.  3  to  4  cm.)  in  length 
and  receives  the  tracheal  duct  at  its  terminal  bend.  The  lymphatico-venous  connections  here 
need  further  study. 


THE  LYMPH  GLANDS  AND  VESSELS  OF  THE  HEAD  AND  NECK 

1.  The  submaxillary  lymph  glands  (Lg.  submaxillares)  (Figs.  437,  462)  are 
arranged  in  two  elongated  groups  in  the  submaxillary  space'  along  each  side  of  the 
omo-hyoid  muscles.  The  two  groups  are  in  apposition  in  front  of  the  insertion 
of  these  muscles  and  diverge  posteriorly  in  the  form  of  a  V,  extending  backward 
about  four  or  five  inches  (ca.  10  to  12  cm.).     They  are  covered  by  the  skin  and  a 

*  The  lymph  vessels  of  these  organs  appear  to  vary  considerably  in  their  mode  of  termina- 
tion, and  the  arrangement  needs  further  study.  Some  ducts  from  the  stomach,  liver,  and  spleen 
open  directly  into  the  cistern. 
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superficiales)  lie  on  the  anterior  border  of  the  anterior  deep  pectoral  muscle,  in 
relation  to  the  omo-hyoideus  internally  and  the  mastoido-humeralis  externally 
(Figs.  431,  441,  466).  They  are  on  the  course  of  the  ascending  branch  of  the  in- 
ferior cervical  artery.  They  receive  afferents  from  the  neck,  breast,  shoulder,  and 
arm.    Their  efiferents  pass  to  the  prepectoral  glands. 

The  tracheal  ducts,  right  and  left  (Ductus  trachealis  dexter,  sinister),  are  col- 
lecting trunks  for  the  lymph  of  the  head  and  neck.  They  lie  on  the  trachea  in 
relation  to  the  carotid  arteries.  The  right  one  goes  to  the  prepectoral  glands  or 
to  the  right  lymphatic  duct,  the  left  one  to  the  terminal  part  of  the  thoracic  duct. 


THE  LYMPH  GLANDS  AND  VESSELS  OF  THE  THORAX 

1.  The  intercostal  lymph  glands  (Lg.  intercostales)  are  small  and  are  situated 
at  the  sides  of  the  bodies  of  the  thoracic  vertebrae,  in  series  corresponding  to  the 
intercostal  spaces.  They  receive  aflferents  from  the  vertebral  canal,  the  spinal 
muscles,  the  diaphragm,  intercostal  muscles,  and  pleura.  The  efiferent  vessels  go 
to  the  thoracic  duct. 

In  the  young  subject  these  glands  are  more  numerous  than  in  the  adult,  and  there  are  also 
glands  along  the  dorsal  face  of  the  thoracic  aorta  which  seem  to  disappear  later. 

2.  The  anterior  mediastinal  lymph  glands  (Lg.  mediastinals  craniales)  (Fig. 
428)  are  numerous.  Some  are  situated  on  the  course  of  the  brachial  arteries  and 
their  branches;  on  the  right  side  they  are  related  deeply  to  the  trachea,  on  the  left 
to  the  oesophagus  also.  They  are  variable  in  size  and  disposition  and  are  continuous 
in  front  with  the  prepectoral  glands.  Other  glands  lie  along  the  ventral  face  of 
the  trachea  on  the  anterior  vena  cava  and  the  right  atrium  of  the  heart;  these  are 
continuous  behind  with  the  bronchial  glands.  A  few  glands  usually  occur  along  the 
dorsal  surface  of  the  trachea,  and  there  is  often  one  at  the  angle  of  divergence  of 
the  brachiocephalic  trunk.  The  afferent  vessels  come  chiefly  from  the  pleura, 
the  pericardium,  the  heart,  the  thymus  or  its  remains,  the  trachea,  and  the  oesopha- 
gus.   Their  efferent  vessels  pass  to  the  prepectoral  glands  and  the  thoracic  duct. 

The  glands  along  the  ventral  face  of  the  trachea  are  frequently  enlarged  and  usually  pig- 
mented in  dissecting-room  subjects.  The  left  recurrent  nerve  lies  above  them  on  the  ventral 
face  of  the  trachea. 

3.  The  bronchial  lymph  glands  (Lg.  bronchiales)  are  grouped  around  the 
terminal  part  of  the  trachea  and  the  bronchi.  One  group  lies  on  the  upper  surface 
of  the  bifurcation  of  the  trachea  and  is  continued  a  short  distance  backward  under 
the  oesophagus  (Fig.  428).  Others  lie  below  the  trachea  and  bronchi  and  also 
occupy  the  angle  between  the  aortic  arch  and  the  pulmonary  artery,  concealing 
the  left  recurrent  nerve  and  often  covering  the  vagus  in  this  part  of  its  course. 
Small  glands  occur  along  the  chief  bronchi  in  the  substance  of  the  lungs  (Lg.  pul- 
monales).  They  receive  the  deep  and  most  of  the  superficial  lymph  vessels  of  the 
lungs,  and  the  efiferents  from  the  posterior  mediastinal  glands.  Their  efferent 
vessels  go  to  the  thoracic  duct  and  the  anterior  mediastinal  glands.  The  deep 
lymph  vessels  of  the  lung  arise  in  plexuses  which  surround  the  terminal  bronchi 
and  accompany  the  bronchi  to  the  root  of  the  lung.  The  superficial  vessels  form 
a  rich  network  under  the  pleura;  most  of  them  pass  to  the  bronchial  glands. 

The  bronchial  glands  are  conmionly  pigmented  except  in  young  subjects  and  are  often 
enlarged  and  indurated. 

4.  The  posterior  mediastinal  lymph  glands  (Lg.  mediastinales  caudales)  are 
usually  small  and  are  scattered  along  the  posterior  mediastinum  above  the  oesopha- 
gus. They  receive  afferent  vessels  from  the  oesophagus,  mediastinum,  diaphragm, 
and  liver.  The  efferents  go  to  the  bronchial  and  anterior  mediastinal  lymph  glands, 
partly  to  the  thoracic  duct  directly. 
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Sometimes  one  or  two  small  glands  are  situated  in  the  acute  angle  between  the 
posterior  vena  cava  and  the  diaphragm. 


THE  LYMPH  GLANDS  AND  VESSELS  OF  THE  ABDCHIEN  AND  PELVIS 

The  lymph  glands  of  the  abdomen  consist  of  two  main  groups,  parietal  and 
visceral.  The  parietal  glands  lie  in  the  subperitoneal  or  subcutaneous  tissue; 
they  receive  the  lymph  vessels  from  the  abdominal  and  pelvic  walls,  from  parts  of 
the  viscera,  and  from  the  proximal  lymph  glands  of  the  pelvic  limbs.  The  visceral 
glands  lie  on  the  walls  of  the  viscera  or  in  the  peritoneal  folds  which  connect  the 
organs  with  the  wall  or  with  adjacent  viscera.  They  receive  all  or  most  of  the 
l>Tnph  vessels  from  the  organs  with  which  they  are  connected. 

The  parietal  glands  comprise  the  followmg: 

1.  The  lumbar  lynqdi  glands  (Lg.  lumbales)  lie  along  the  course  of  the  abdom- 
inal aorta  and  pK)sterior  vena  cava  (Fig.  450).  Some  are  placed  along  the  lower 
surface  and  sides  of  the  vessels,  others  above.  A  few  small  glands  may  be  found 
above  the  sublumbar  muscles.  The  small  nodes  which  are  situated  at  the  hilus 
of  the  kidneys  are  often  termed  the  renal  lymph  glands.  They  receive  afifereiit 
vessels  from  the  lumbar  wall  of  the  abdomen  and  the  paired  \Tscera  (kidneys, 
adrenals,  genital  organs),  also  the  inguinal  vessels  and  the  efferents  of  the  iliac 
glands.  Their  eflferents  go  to  the  thoracic  duct,  constituting  the  lumbar  trunks 
of  origin  of  that  vessel. 

2.  The  internal  iliac  lymph  glands  (Lg.  iliacse  intemse)  are  grouped  about  the 
terminal  part  of  the  aorta  and  the  origins  of  the  iliac  arteries  (Fig.  450).  Their 
afferent  vessels  come  chiefly  from  the  peKns,  pelvic  viscera,  and  tail,  and  they  receive 
efiferent  vessels  of  the  external  iliac  and  deep  inguinal  glands. 

3.  The  external  iliac  lymph  glands  (Lg.  iliacse  externa?)  form  a  group  on  either 
side  on  the  iliac  fascia  at  the  bifurcation  of  the  circumflex  iliac  arter>'  (Fig.  450). 
Their  afferent  vessels  come  from  the  flank  and  alnlominal  floor,  the  outer  surface 
of  the  thigh,  and  the  precrural  glands.  The  efferent  v(*ss(»ls  go  to  the  lumbar  and 
internal  iliac  glands. 

4.  The  sacral  lymph  glands  (Lg.  sacrales)  are  small  nodes  situated  along  the 
l>orders  of  the  sacrum  and  on  its  pelvic  surface.  They  receive  afferents  from  the 
roof  of  the  pelvis  and  from  the  tail,  and  their  eff'erent  vessels  pass  to  the  internal 
iliac  glands. 

5.  The  superficial  inguinal  lymph  glands  (Lg.  inguinales  superficiales)  lie  on 
the  abdominal  tunic  in  front  of  the  external  inguinal  ring  (Fig.  457).  They  form 
an  elongated  group  along  the  course  of  the  subcutaneous  abdominal  arter>\  on 
either  side  of  the  penis  in  the  male,  above  the  mammar>'  glands  in  the  female; 
in  the  latter  they  are  often  termed  mammary.  Their  afferents  come  from  the  inncT 
surface  of  the  thigh,  the  abdominal  floor,  the  sheath  and  scrotum  in  the  male,  and 
the  mammary  glands  in  the  female.  The  efferent  vessels  ascend  through  the 
inguinal  canal  and  go  to  the  deep  inguinal  and  lumbar  glands. 

6.  The  ischiatic  lymph  gland  (Lg.  ischiadica)  is  a  small  node  which  may  l)e 
found  at  the  lesser  sciatic  notch.  It  receives  lymph  from  the  adjacent  parts 
and  from  the  popliteal  glands,  and  sends  efferents  to  the  sacral  and  internal  iliac 
glands. 

The  visceral  glands  include  the  following: 

1.  The  gastric  lymph  glands  (Lg.  gastricae)  are  situated  along  the  course  of 
the  gastric  arteries.  Several  occur  along  the  attachment  of  the  gastro-phrenic 
ligament.  A  group  lies  at  the  lesser  curvature  a  short  distance  Ih»1o^  the  cardia. 
There  is  another  small  group  on  the  visceral  surface  where  the  posterior  gastric 
artery  divides  into  its  primary  branches.  Two  or  thn^  small  nodes  are  usually 
found  on  the  ventral  aspect  of  the  pylorus.     Other  small  glands  are  scattere<l 
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along  the  course  of  the  gastro-epiploic  and  short  gastric  arteries  in  the  great  and 
gastro-splenic  omenta.  The  efferent  vessels  pass  largely  to  the  cceliac  radicle  of 
the  thoracic  duct,  but  along  the  left  part  of  the  great  curvature  they  go  to  the 
splenic  glands. 

2.  The  hepatic  lymph  glands  (Lg.  hepaticae)  lie  along  the  portal  vein  and  hepa- 
tic artery  and  in  the  lesser  omentum.  Their  efferent  vessels  go  to  the  cceliac 
radicle  of  the  cistema  chyli. 

Many  of  the  Ijrmph  vessels  from  the  parietal  surface  of  the  liver  pass  in  the  faldfonn  and 
lateral  ligaments  to  the  diaphragm  and  anastomose  with  its  lymphatics.  Some  pass  through  the 
diaphragm  with  the  vena  cava  and  go  to  the  mediastinal  glands. 

The  pancreatic  lymph  vessels  follow  the  course  of  the  blood-vessels  which 
supply  the  gland;  most  of  them  go  to  the  splenic  and  hepatic  glands. 

3.  The  splenic  lymph  glands  (Lg.  lienales)  lie  along  the  course  of  the  splenic 
blood-vessels.  Their  afferent  vessels  come  from  the  subscapular  network  of 
the  spleen,  from  the  greater  curvature  of  the  stomach,  and  from  the  left  part  of 
the  pancreas.     The  eflferents  pass  to  the  cceliac  radicle  of  the  thoracic  duct. 

4.  The  mesenteric  lymph  glands  (Lg.  mesentericse)  are  situated  in  the  great 
mesentery  near  its  root.  They  are  numerous  and  hence  lie  close  together.  They 
receive  a  very  large  number  of  afferent  vessels  (400  to  500)  from  the  small  intestine. 
They  have  several  considerable  eflferents  which  concur  in  the  formation  of  the  in- 
testinal radicles  of  the  cistema  chyli. 

The  lymph  vessels  of  the  intestine  form  three  sets  of  capillary  plexuses,  viz.,  in  the  subserosa, 
submucosa,  and  mucosa.  The  lymph  follicles,  solitary  and  aggregate,  he  in  the  zone  of  the  plexus 
of  the  mucosa.     The  collecting  vessels  arise  from  the  subserous  plexus. 

5.  The  lymph  glands  of  the  caecum  are  numerous  and  are  distributed  along  the 
course  of  the  csecal  blood-vessels.  Their  efferents  enter  into  the  formation  of  an 
intestinal  radicle  of  the  cistema  chyli. 

6.  The  lymph  glands  of  the  great  colon  are  extremely  numerous  and  are  placed 
close  together  along  the  colic  blood-vessels.  Their  efferent  vessels  are  large  and 
numerous.  They  converge  to  two  large  trunks  which  concur  with  those  of  the 
caecum  and  small  intestine  to  form  an  intestinal  radicle  of  the  cistema  chyli. 

The  intestinal  radicles  of  the  cistema  chyli  are  formed  by  the  confluence  of  eflferents  from 
the  intestinal  lymph  glands.  The  anterior  trunk  lies  on  the  left  side  of  the  anterior  mesenteric 
artery,  passes  between  that  vessel  and  the  cceliac  artery,  turns  sharply  backward  across  the  ri^ht 
renal  vessels  and  opens  into  the  cistema.  It  is  formed  by  the  union  of  the  cceliac  tmnk  with 
eflferents  from  the  glands  of  the  small  intestine,  ca?cum  and  colon.  It  is  about  four  inches  (ca. 
10  cm.)  in  length  and  is  ampullate.  The  posterior  trunk  receives  vessels  from  the  small  intestine 
and  smtdl  colon.  It  usually  opens  into  a  trunk  formed  by  the  union  of  the  right  and  left  lumbar 
ducts.  It  is  usually  ampullate  at  its  termination  (Franck).  The  arrangement  of  these  collecting 
tmnks  is,  however,  very  variable. 

7.  The  lymph  glands  of  the  small  colon  are  situated  in  part  on  the  wall  of  the 
bowel  along  the  attachment  of  the  mesentery,  in  part  between  the  layers  of  the 
latter  along  the  course  of  the  blood-vessels.  The  efferent  vessels  go  to  the  lumbar 
glands  and  to  the  posterior  intestinal  radicle  of  the  thoracic  duct. 

The  lymph  vessels  of  the  rectum  pass  chiefly  to  the  lumbar  and  intemal  iliac 
glands. 

8.  The  anal  lymph  glands  (Lg.  anales)  form  a  small  group  on  either  side  of  the 
sphincter  ani  externus  (Figs.  451,  453).  They  receive  aflferents  from  the  anus, 
perineum,  and  tail.     Their  eflferents  go  to  the  intemal  iliac  glands. 


THE  LYMPH  GLANDS  AND  VESSELS  OF  THE  THORAQC  LIMB 

1.  The  axillary  lymph  glands  (Lg.  axillares),  some  ten  to  twelve  in  number,  are 
grouped  on  the  inner  face  of  the  distal  part  of  the  teres  major  and  the  tendon  of 
the  latissimus  dorsi  at  the  angle  of  junction  of  the  external  thoracic  and  subscapular 


JrUI'LAH    VEIS8  .W9 

dnwD  over  tho  check  bIoiik  the  ant<'rior  lw>ni«T  of  tlif  maxM-lcr  rouM-lr  liehinil  the 
art<Ty.  crtMeiinK  over  tht-parut id  duct,  which  Ui-h  U-hind  the  vein  lowrr  down.  Thus 
on  the  ramuiiand  sh  they  turn  aniund  itx  lower  iNinlcrthpKrtfn'U  in  fmnt.  the  vein 
in  the  tnidille,  and  the  duct  posterior.  In  the  »ut>maxil1ar>'  H|Mre  the  vein  in  ventral 
to  the  artery  for  Home  diHtane*-,  then  partu  comitany  with  the  arter\%  ninf  ntraiitht 
backwanl  along  the  luwe.-  Ixmler  of  the  paruiid  Klaiul.  and  u|m>iui  into  Ibc  juftular 

vi-in   at    the   [xwterifir    anRh'   of    the 

dland.'      The  chief   differeneen  in  the 

trilmtarieM  of   the   vein  un   coini>are<l 

with  the  hranrhtii  of  the  c(ims|>und- 

init  arter>-  an-  as  folhiWK: 

The  labial  T«iiu  (W.  lahiah-x) 

form  a  plexutt  in  the  Hulmmcouc  ii>.siie 

of  the  cheek   from   which  two  veins 

enierKC.     The  up|»er  one  piuteuv  lm<-k 

and  join«  I  he  l>ueeinator  vein.     Thi- 

lower   one    (V.    lahialis    coniniuni.-i) 

joiiu  the  external  n)axillar>'  vein. 

Thnv  veioM  connect  with  the  ex- 
ternal maxillarv-  al  the  anteri<ir  l>order 

of  the  maiweter. 

The  up|M>r  <mv  w  the  traiUTen« 

facial,  which  unites   cUim'  to  the  end 

of  the  facial  rni*t, 

A  little  lower  '\»  the  larp'  valve- 

lesH  TCfia  t^imxt  uT  alTe<d«T  vein. 

This   pawu-M    Imek    under    the   Upi^er 

jmrt  of  the  mawteter  on   the  maxilla, 

(urns  around  the  lulwr  ntaxillare,  |mt- 

furatcfi  the  |M-norl)ita,  and  join.*  the 

ciphthalniic  vt-in.  It  i»  n-latively 
ainaJI  al  each  end.  l»iit  pn-M-nto  one 
or  (wo  iuv  ftmtfitnn  (lilaiationn.  It 
receiven  thefiilloaiiin  iril>utarif?<:  (<it 
ThepalatioeTeia(\'.  luUtinamajori, 
which    (iei>arat<T   fn»ni    rhe   palatine 

arterj- at   lheanteri..r   palatine  fora-  .    i      ,      .,  «  ,i,..   •, 

menand  pajws-in  lh»-  upBivelK'twci-n  '"'  *»„.,.,,  e.m  «.  s-T.' ■«  Hij».  *"  '* 
the  tulter  niaxdlarr>  and  the  )>alate 
Ixtite.  The  palatinf  veiiu'  form  a 
ver>-  rich  ple\u«  of  valvele>-*  vi-«wl« 
in  the  MubtnueiiM  of  the  hani  |>alate, 
which  cim-i-M  of  <M-veral  layern  an- 
teriorly, (h^  Tl)f  tphtiflf latinw 
win  iV.  "plierKvpalniina)  fonns  a 
rich  pl.xii-*  of  valveh--'  v.-'-l"  on 
the  tuHiinal  iHut,^  tin<\  t)i<*  ■«'ptuni 
nn-ni.  It  i-u-ualiv  joiw-dl'.v 
(-••ninion  trunk. 


infraoTWilali-"  to  f< 

"tJU 

»  rtx,. 

m»fkJ'lv  '1rvrl.,pr,i  in  rrf  i 
I  IV  aixl  "ti   llir  nirt.itnl-  " 
Itii-  a/THiiti-tii.nt  ■ixi  ">*   '■ 

un  pan*  «l  ilic  nvid 

■1-    1«  TT  lUT  Mioll  iuhI 

i"V 

I.,   1' .-  ■■in.'i.^it,  li^lf-  Ihf  |»-iti..i.  <4  Ihc  li.>n 

""  «><~«.i 

THE  KINlliEtt   or  TUB   Ot  HA    UATEB  -VJl 

n.  Musculu-,  tracheal,  ami  ■*««r*'*t**'  vrinx. 

10.  The  ce|diallc  veia  {Vi-na  i-<-plialit-a )  t-nU-nt  thi-  jucular  noar  it«  tirini nation. 
It  will  U-  WpscTilMHl  with  thi-  vriiw  of  ihf  ihonifi.-  linth. 

1 1  ■  1*h<-  inferior  cervical  vein  (\'.  (-i-n'tt-alU  axn-ntlfns)  arroinpani<?  tin-  artfn'. 
U  may  oix-n  into  the  lirachial  vein. 

Thb  Sinuses  or  the  Duka  Hates 

Tliosp  (SinuR  tiura-  matri.i)  am  l>li)o<i-<ipa«-(  Ix'twii-n  the  meninip-al  am) 
iwriosli'al  layrrw  of  the  dura  mater  and  an-  linf<t  with  endothelium.  In  many 
plaees  the  lumen  is  croiMml  hy  fihruuf  straniLi.  They  rre<'ive  (he  veiiin  of  the  lirain, 
eomnmnicale  with  the  meninReal  and  di|»loie  veins,  and  with  veinn  nutciile  of  the 
eraniuni;  their  nmneetioiiti  with  the  iailer  ari>  by  mean.-  "f  email  enuESEiy  TelliE 
(Kmijwaria).  Iliey  eonvey  the  UIcmmI  din-etly  or  indire«-||y  to  the  jURiilar  veinx. 
Some  an*  puiml.  othent  miitain-)!.  They  may  Ih>  divid<-<l  into  dc»real  and  lm.-ilar 
jty^lemji.     The  donal  CTstem  rompri.--^  the  followinn: 

Tlic  auparior  loocitudiiul  or  tagittal  ainna  (S.  saKittsli-  Mi|ieriiir>  i^  siluatt-^l 
in  the  upi».r  U.nler  of  tin-  falx  i-.-n-l>ri  alonic  ihr  internal  Mtititial  en>t.  It  lxniii» 
at  tlie  eritttu  fcnlli  and  enii«  at  th,-  l.iitorium  ..>«-mn  l>y  dividing  into  two  trannvenM- 
winum-B.      it  rtt-vivt-a  the  auiM-rior  ei-nd.ral  veiiw.      Alonn  each  wde  an-  Mnall  i>oui-hea 


(Ijiruiur  laterali-sl  into  whieh  the  veini*  opi-n.     The  lumen  of  the  ninuit  in  tr»ven^^i 
l>y  filiroiu  liand!>  and  i^  [uulially  dividi-il  hy  a  lonKitudinal  M-ptum. 

The  trannerta   miuate*  (S.  tnuiKverfi).  hxht  and  k-fi.  pmi*  oulwanl   i,^  ^i^  ^ 
tranjtvenw  ijrotivm  «■(  the  parietal  iHim'w.  enter  the  pane(o-i<-niporal  eam^i^ 
are  eonlinmtl  l.y  tl„.  sup.Tittr  riTehral  vriiw  to    the  i.u|"Tfieial   temiMtnU    y,.-     *' 
The  two  nmiiivn  art'  e<tnn<-<'ti'<l  ''V  th'"  "inun  eommunieann.  **"• 


The  infefior  loii(ltudiDal  <>■*  aafittal  abnu  (S.  nacittaliN  inferior)  ruiw  li^ok 
on  the  upixT  Huriar,.  of  the  i-on>iiii  enlloMum  alunji  the  omeave  «lite  nf    t^    ^^''^ 
cenliri  an.!  join,  i|„.  p^.at  e<-nliral  Vein  (of  Calem  to  form  tin-  Mraight  mu^,*"     ^^ 

Ttie  atnid^^  ablua  (S.  mlU!'!  |ta>w  tipwar^i  an«i  li«rkwanl  lietwit>|^  (»      ' 
lira]  hemi-pti.-r.-^  ^,„i  \n  %)»•  tentonum  fyn-U-lIi  and  j.iiii;.  the  inin(Tii)rnajti(,     J'  ^■ri'^ 
The  |K>inl  of  iu.^.,,„|[  iy  th--  e-mrtnenn-  „(  the  -nmMT.  U  ..nthieru-  ninuuiu  i  "^'^Un, 

Tlie  OCCipit^  finusea  'S.  .>e<ipit«lr,    in-  ..n  either  -ide  of  tW  v.Tnti^    i^, 
TTiev  einpl\  HI,,         -1^  ,„i,,  the  -iiiu.-  ei>mmimH'aii9>  ami  rommunieate  Im-J..  '*^**»»"\V» 
the-p.nal  win^   '■''     ■  ^'^^^-^-nU 

Th.-  supers  tro^  BOtuei  --^    ,,,-tr. -i  mj|- r...r.--    [m»  in  th«-    ^, 

cervU-lh  to  eu.j    ^^^  ^^^^.  ,n..i-\ir-'-  «itiiw-».  ^^*»n\xt^ 


VEINS   OF   THE  TIIORACIC-   LIVB  .*)U3 

Tht>  d^ilotc  Teiu  (Vrtia'  iliploifn-)  an-  ananlonuKtinK  rhuini'U  in  tii4'  K|M>n|0' 
BUlrttaii)-)'  of  tlir  cranial  iNtni-x.  Tlit-ir  wbIIh  an-  thin.  r«>ni«itilinK  in  many  |ilni-ii> 
unly  of  tlir-  cnilolhi-lium.  and  llii-y  ha\>'  no  valv*-;).  SHnc  op«-n  tnwanl  into 
vciiouH  »>inusi-!<,  othcDi  into  fxtracranial  \vm>. 

Spinal  Vhiks 
Two  lon(itudiiul  ipiiul  veint  or  sintues  (Sinus  rolumnr  vrrtflirali-i i  <>\trncl 
aloiiK  tho  flmir  of  llw  viTlfbral  canal,  ont'  on  cillM-r  clil*"  of  the  auporior  roinnion 
liKampnl.     They  are  eontinuoiLi  in  front  with  tho  IkuuIbt  plexim.     They  lii-  in  tin- 
KHHrt-i-s  on  thi-  txxlit-s  of  tin-  Vfrtrhnp  and  ar«>  Minnwtwi  liy  a  «"'ri«ti  of  traiwv.-rx- 
ana--<tomiiiM-A  which  paxs  Ix-lwtM-n  the  eentnd  part  of  the  ixMlii-*  of  the  venehra- 
and  the  aii)MTior  common  ligament  or  in  channels  in  the  Ixme.     Tlii-y  n-iTive  veins 
fnim  the  spinal  cord,  the  dura  mater,  and  the  Ixxlies  of  the  vortebni'  iVenir  l>wis 
veriehrte).     ThrouRh  the  intervertebral  foramina 
etTireni  vessels  conneel  with  the  vertebral,  inter- 
f<i>ru],  lumltar,  and  lateral  ^eral  vein.-*. 

VEins  OF  THE  thorack:  lihb 

The  bncliial  rein  (V.  hrachialis)  ta  a  satellite 

of  the  exi rat horacic  part  of  the  brachial  artery. 

It  ari-»-s  at  the  inner  Hide  of  the  di.^tal  end  of  the 

shaft  of  the  humeruit  and  passe*  upwanl  in  the 

nmi  Iteliind  the  arter>-  uniler  cover  of  a  layer  of    . 

fiiM-ia  and  the  |M>sleriiir  »u|>eTAcial  peetoral  tiiuw- 

ele.     At  the  shouliler    it  \n  ventral  to  tlK-  arterj-, 

cntsM-H  the  anterior  Inmler  of  the  first  rih.  and 

eimeiirs  with  itH  hdlow  and  the  two  juftulan*  in  ' 

the  formation  of  thi-    anterior  vena  cava.     The 

nxila  of  the  Vein  an-  luimewhat  variable,  but  nii».t       •'■    ** '■     ^"»"  v ••••>•  ••'  li<«»«  . 

often  four  ratliai  veins  in  aildilion  to  a  larm-  oli-  .1  *"^'*|'*' ^!, '!).'"' 7^  \Z^* 

li(|ue  branch  from  ((»•  nphalie  unite  in  ii-  (omia-     ,.'„ri,'^u't  ,,.' ..,-  ..w  •■.!  n*  i,!^ 
lion.     Ilj<  tributarie;*  corrctipond  in  general  lo  the      "-i  i—.— i   ...«  ■•■  "«•"      '.  ^roo^i 
branch.-*  of  the  art.-rv,  but  a  few  difTen-nn-,  an-      i^J^I^'./I^'t^j;^^.  u!,„Tl! J'""" 
worthy   of   notii-e.        'fhe   tbondctMlonal   v«iii     i.,.r.u  ■f,-,^   v^.'..i«  f.  n*-.  ."^    V 
join*  the  hmebiaJ  dirtMlly  or  c>|ieiL«  into  the  diip      u...r'->''-«i  «-.i»''»i  — .»—    .    ......^, 

brnchiid.    The  sxtenial'ihanck  or  "•pai*'Tein     )"Ir«»^r."'^J''!.'.;-.- '.''7  "'','.*',,  ■,''' 

(V.    thoraeirn  extern«  (   i,i   a   largi-    ve>»el    whnh      •■"■•     >*!■•.  i  ..».i''<o-.  ..   i..«,|"^ 

nri--»  in  the  ventral  wM  of  the  alMloriien.  pa-w-*     *""' 

forwaril  (eniUilded  tn<in-orle^<«  in  thepannicuhi-' 

aUmK  the  outer  l>onl<-r  of  the  (».B.teri.>r  d^p  rx-'loral  niiiiu'le,  and  join.-  the  lirmdiini 

vt'in  near  the  fir^'t  rili.     [t  tiften  n.mnmnieate-i  with  the  niil >M'a|Milar  vein. 

The  cepbaUc  V«in  {V.  eephaliea)  ariwf  at  the  inner  Bide  of  the  ranmx  »».  \\ 
conliniialion  of  tlu*  internal  i«u(>erii<i«l  nielaear^MiI  vein,     it  runs  upwant   ,„j  ,.**' 
ilei-p  fa-^ia  of  the  fon<anii  at  hrnl  in  the  fnmiw  N-twei-n  the  flrx<ir  car|ii  iin,,_^   "' 
anil  the  nidioit.      Towanl  the  middle  of  the  fnn'ami  it  inelin«i«  nmdually  f,,,^."*** 
on  the  inneriiurfu(^,„f  ,1,,.  rndiu>.  Bc<-oni]t&ni>i|  by  a  eiitBnet>ti!i  branch  of  ij,,.  ^^       J**^* 
iii-n-f.  and  arriv».„  bi  t|„.  inm-rtion  of  the  biii-|*>.     Hi-n-  it  dvlacheo  a  laric<.  )  '''"'Mx 
(i(:imii!<  ">iiiiiitn»i,.an.-i  nhieh  jk-uw-'  upwanl  and  back  wan)  over  the  inm-r  i,^  '*"'*'»e\» 
of  the  l)i<-<'i>-.  (|j,.  p,|^t,.ri.ir  radial  arterv-.  ami  the  nu-iliaii  neriie,  ami  join^  ^j    ''^"»i\ 
rlii.ll  vein.      Tin-   ..j.jnlothl*  P"'"'  '■"'''''"  t"""""' ''"'•"''"*■' ""'""'■'"''mi*    *     "'»lk-. 
th.-   f<.n:.nn    ( \-      ,,.,,|,:,i„-.n   .iiit.bra.hii  ■,     It    i-  .-•niHMi.-.l    l.u.  the   V.     .-,.^r'^*'*t 
humeri'  in  th.-  f,\— ,,«•  U-twef-n  tl"'  oi:i-i.iiil.>-huiiieralif.  nn.l  tin-  anterior  *,»,.    ^^'*^»'-* 
p<.et..r:d  »ith  »    j  _^,„.,,  „f  ,h.'  mf.  n-r  ..  rM.al  aTl.ry.  .-nr.^-  the  .le-p  f ,^„; ^■*"V\eifc\ 
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(4)  The  masseteric  artery  resembles  that  of  the  horse,  but  is  smaller. 

The  superficial  temporal  artery  is  large  and  presents  the  following  special 
features:  (1)  Its  transverse  facial  branch  passes  into  the  central  part  of  the  masse- 
ter.  (2)  It  gives  off  a  branch  which  corresjx)nds  to  the  posterior  meningeal  arter>' 
of  the  horse,  enters  the  temporal  canal,  and  ramifies  in  the  dura  mater,  giving  ofT 
twigs  to  the  external  ear,  the  temporal  muscle,  and  the  frontal  sinus.  (3)  It 
usually  gives  off  the  anterior  auricular  artery.  (4)  Branches  are  supplied  to  the 
frontalis  muscle  and  the  eyelids.  (5)  A  large  branch  passes  around  the  outer  side 
of  the  base  of  the  horn-core,  supplies  the  matrix  of  the  horn,  and  anastomoses 
across  the  back  of  the  frontal  eminence  with  the  artery  of  the  opposite  side. 

The  internal  maxillary  artery  is  less  curved  than  in  the  horse  and  is  entirely 
extraosseous,  since  the  alar  canal  is  absent.  The  principal  differential  features  in 
its  branching  are  as  follows: 

(1)  The  ophthalmic  artery  forms  a  rete  mirabile  within  the  periorbita.  Its 
frontal  branch  enters  the  supraorbital  canal  and  ramifies  chiefly  in  the  frontal  sinus. 

(2)  Several  branches  take  the  place  of  the  internal  carotid  arter>'.  One  of 
these  enters  the  cranial  cavity  through  the  foramen  ovale  and  several  small  ones 
pass  through  the  foramen  which  represents  the  foramen  rotundum  and  foramen 
lacerum  orbitale  of  the  horse.  They  concur  with  the  vertebral  and  condyloid 
arteries  in  the  formation  of  an  extensive  rete  mirabile  on  the  cranial  floor  around 
the  sella  turcica.  From  each  side  of  the  rete  an  artery  arises  which  is  distributed  in 
general  like  the  internal  carotid  of  the  horse. 

(3)  The  malar  artery  is  large;  it  arises  by  a  common  tnmk  with  the  infra- 
orbital and  gives  off  the  dorsal  nasal  and  the  angular  artery  of  the  eye. 

(4)  The  infraorbital  artery  is  large  and  emerges  from  the  infraorbital  foramen 
to  form  the  lateral  nasal  artery. 

(5)  The  palatine  artery  is  smaller  than  in  the  horse  and  usually  arises  by  a 
common  trunk  with  the  sphenopalatine.  It  passes  through  the  palatine  canal 
and  along  the  palatine  groove,  enters  the  nasal  cavity  through  the  incisive  fissure, 
and  does  not  go  to  the  upper  lip.  It  forms  a  rete  mirabile  about  the  nasopalatine 
canal  and  terminates  in  the  mucous  membrane  of  the  anterior  part  of  the  nasal 
cavity. 

ARTERIES  OF  THE  THORAQC  LIMB 

The  brachial  artery  pursues  the  same  course  in  the  arm  as  that  of  the  horse. 
At  the  elbow  it  becomes  the  median.'  The  chief  differential  features  in  its  branches 
are  as  follows: 

1.  The  subscapular  artery  is  almost  as  large  as  the  continuation  of  the  brachial. 
The  posterior  drcmnflez  artery  sends  branches  backward  and  downward  into  the 
triceps,  taking  the  place  in  part  of  the  deep  brachial  artery.  The  thoradco-dorsal 
artery  supplies  branches  to  the  pectoral  muscles  and  the  triceps  as  well  as  the  teres 
major  and  latissimus  dorsi;  it  may  arise  directly  from  the  brachial. 

2.  The  deep  brachial  artery  is  small. 

3.  The  superior  collateral  ulnar  artery  is  often  double,  and  does  not  extend  to 
the  carpus. 

The  median  artery  (posterior  radial  artery)  descends  along  the  inner  part  of 
the  posterior  surface  of  the  radius  and  divides  near  the  middle  of  the  forearm  into 
the  radial  and  ulnar  arteries.  It  gives  off  at  the  upper  third  of  the  forearm  the 
common  interosseous  artery,  a  large  vessel  which  anastomoses  with  the  deep  bra- 
chial, passes  through  the  proximal  interosseous  space,  and  descends  (as  the  dorsal 
interosseous)  in  the  groove  l)etween  the  radius  and  ulna,  and  concurs  in  the  forma- 
tion of  the  rete  carpi  dorsale.     At  the  distal  end  of  the  forearm  it  sends  a  branch 

*  The  homo!opi<*J<  of  the  vessels  of  the  lower  parts  of  the  linihs  arc  still  uneertain.    The  account 
pven  here  is  mainly  based  on  the  views  of  Susstlorf  and  Bauni. 
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Tlie  (loep  veins  of  thr  forf'ann  are  variable.  (*4)nimonly  two  pottcrior  radial 
▼eins  (\'ena»  nuHiianorailiahi^ )  arrom|«ny  the  arten*  of  like  nanie,  one  in  fnmt 
and  on<»  In^hind.  A  thini  vein  ariw-j*  i)y  radirU*tt  emerfonK  (nitn  the  proximal  i>art 
of  the  <ifH»p  flexor:  it  joim*  the  |Ki8terior  natellite  of  the  pottterior  nulial  arten* 
or  fonns  one  of  the  riMittt  of  the  hraehial  vein.  The  f**TTM***»*  intcroMeotu  Tdil 
joiiiH  the  posterior  nateUite.  The  anterior  radial  vdn  (V.  (x)llat«^rali}(  radialL^  ia 
a  satellite  of  the  arter>*.  Tlie  ulnar  Tcin  w  lutually  <iouhle  at  it^  proximal  |mrt. 
an*l  eommuniratt^  with  the  <!wp  brachial  vein. 

There  are  thn^*  rhief  metacarpal  Tetna.    Tlie  internal  metacarpal  vein  (V. 
i«etaeaqM»a  volaris  8U[M*r(iriali^  nMHliali^)  ari^M-}*  fn>m  the  volar  venou**  an*h  aU»ve 
the  fethK*k.     It  is  the  largt-st  vein  of  the  n^f^ion  anil  liej*  in  fnmt  of  the  lance  nirta- 
car|>al  artery.     It  s<'i>arat<'«  from  the  arter>*  at  th<»  proximal  end  <»f  the  metacarpii?*, 
[)a.sM-s  upward  on  the  inner  part  of  the  iMisterinr  Mirfact*  of  the  caqMU*.  umler  cover 
of  the  8UjM*rficial  layer  of  Xhv  |xwterior  annular  liRanient,  an<!  i?»  <x»ntinu<Ml  a^  the 
c<»phalic  vein.     It  communicate*?*  at  it^  proximal  jmrt  %iith  the  origin  of  th<*  JH»^teri4>r 
radial  veim*  by  a  short  but  relatively  larm*  branch.    The  external  metacajpal  vein 
(V.  metacarfX'H  volaria  8up<*rficiali8  InteraiLH)  ariM'>  fn»m  the  venou>  arch  aUne  the 
fetliM'k  and  puss^^s  upwani  iM'hind  the  extenial  U>nler  of  the  su>iM'nMir>*  lijcann^nt 
in  fnmt  of  th«»  external  branch  of  the  nunlian  ner\e  and  ac*<^)nipani<'<i  by  a  Munll 
arter>'.     At  the  pn>ximal  en*l  of  the  nietacan>us  it  i?<  (xmntrtinl  with  the  <leip  nieta- 
car]>al  vein  by  two  tranHverH<>  anaj^tomociett  which  pa^w  acnww  the  J^u^p^•n*<>r^  liga- 
ment.    It  then  paKsM's  upwani  ba  a  natellite  of  the  external  volar  nM»tacan>al  nrtvry 
an<l  ccmcurs  in  the  oriRin  of  the  ulnar  and  jxisterior  radial  v«»iiin.    Tlie  deep  meta- 
carpal Tein  (V.  metacar|)ea  volanj*  pmfunda  nuNiiali.***  ariM^  from  the  v<noui»  areh, 
pa/4M*8  forwanl  lM*tWHH>n  the  tw*)  branclM-s  <»f  tlie  Mis|K'nM>ry  li{cament.  and  a*<*en<ls% 
on  the  iMMterior  surfat-e  of  the  larm*  metacanml  l>onc.     At  the  pn>xinial  cml  oC  th«* 
latter  it  ctmimunicat4*8  with  the  other  m«*tHcan>»l  vcIiih.  a.Mn^ntb^  ^ith  the  ^mail 
metararfml  art4»ry,  and  c<mcur»  in  fonnins  the  radial  v«•in^. 

Tlie  Tenous  arch  (Ah'Uh  ven<«aH  vtilarln-.fnmi  which  tin-  nutacarpal  vein*ari>***^ 
irt  HituatiNl  alvove  tin*  !44<94amoid*«  of  the  fetlmk  Ntwci-n  thr  hi  .s|M-i»iM>r>*  liKann-nt 
an<l  the  tUn^p  flexor  t4*nd(m.     It  m  f<>nu«il  b\  the  junction  i*(  the  two  digital  v«*in>, 

Tlie  distal  reixis,   internal   and    external    (V.   digitalis     niMitali>.    tatfrali«« 
drain  the  vcoouh  plt*xuH4^  of  the  fcM>t.      They  arix'  at  the  upfxT  <ilgc  of  the  latent | 
cartihigen  and  ajM^'tnl  in  fnmt  <>f  the  <Him>|x>nding  artcne?*- 

It  if*  inrnvenierit    to  nKM)gTUK»  the  ft>llowing  vcn<m>  pl«-xuf**-?%  of  the  foot,  whii^li 
howev«»r,  <*<mununieAte  ver>'  fre«»ly: 

1.  The  coronary  plexos  cn<-in'b-^  the  upj^T  i»rt  of  tb«»  UhA.     It  i>  attaclM-^i 
Ut  the  tenniiud  part    «>f  the  extenai>r  t«-n*lon,  the  lateral  cartdagitt,  and  tin*  hull 
of  the  plantar  ca*«hi(»it. 

2.  Tlie  dorsal  (<>r  laniinal  i  plezna  coven*  the  dorwd  *«■  wall  hurface  of  tlw  thir-i 
phalanx  in  the  d«H'|>  layer  of  the  matrix  of  the  mall  of  the  lM»*»f.     It  f(»nnn  tin*    ,• 
cuintlf*x  vein  t>f  the  thin!  phalanx  or  vein  of  the  distal  lionler  of  the  thin!  phala    *''' 
which  com-^ptMidH  to  the  arterx'  of  like  name.  ^- 


3.  Tlie  ToUr  plezus  i-**  in  the  d«*«*p  layer  of  tlH»  matrix  of  the  (*ole  of  n^^,  . 
anfl  <m  the  «hi»|>  ntirfa^^*  of  the  lateral  cartilagi-n.     It  (Mmmtmicatiti  arxnin  i******^ 
infericir  U>nler  u(  the  thini  phalanx  mith  the  d<>r>al  plexui*  and  thnmgh  tin*  \      ^**** 
c*rtila«i-!*  with  the  con)nar>  plcxiw.  ^t«ri^| 

The  dei'p  v^-vn  of  the  tliini  phalanx  a<*cfmij>ani<ii  the  terminal  part  t>f  tl»^^    |. 
arter>'.     It  <iraij^;^  the  intraoaaeoua  plena.  "  ^^*Kil%| 
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the  right  above  the  portal  vein  to  the  portal  fissure,  and  gives  off  the  following 
branches: 

(1)  Pancreatic  branches. 

(2)  Dorsal  and  ventral  branches  to  the  liver.  The  ventral  branch  is  the  larger; 
it  gives  off  the  right  gastric  artery,  which  runs  in  the  lesser  omentum  to  supply  the 
origin  of  the  duodenum  and  the  pylorus,  anastomosing  with  the  dorsal  branch  of 
the  omaso-abomasal  artery. 

(3)  The  cystic  artery  supplies  the  gall-bladder. 

(4)  The  gastro-duodenal  artery  divides  into  right  gastro-epiploic  and  pan- 
creatico-duodenal  branches.  The  right  gastro-epiploic  artery  anastomoses  with 
the  left  gastro-epiploic.  The  pancreatico-duodenal  artery  anastomoses  with  the 
first  intestinal  branch  of  the  anterior  mesenteric  artery. 

2.  The  right  ruminal  artery  (A.  ruminalis  dextra)  is  the  largest  branch,  and 
usually  arises  by  a  short  common  trunk  with  the  splenic.  It  runs  downward  and 
backward  on  the  right  face  of  the  dorsal  sac  of  the  rumen  to  the  posterior  transverse 
fissure,  in  which  it  turns  around  to  the  left  and  anastomoses  with  branches  of  the 
left  ruminal  artery.  It  gives  off  a  pancreatic  branch,  dorsal  and  ventral  coronary 
arteries,  branches  to  the  great  omentum,  and  ramifies  on  both  surfaces  of  the  rumen. 

3.  The  left  ruminal  artery  (A.  ruminalis  sinistra)  runs  downward  on  the  anterior 
part  of  the  right  face  of  the  rumen,  enters  the  anterior  furrow,  in  which  it  runs  from 
right  to  left,  and  continues  backward  in  the  left  longitudinal  groove,  anastomosing 
with  branches  of  the  right  artery.  It  supplies  chiefly  the  left  face  of  the  rumen, 
but  not  its  posterior  part.  It  usually  gives  off  near  its  origin  the  reticular  artery 
(A.  reticularis) ;  this  rather  small  vessel  passes  forward  on  the  dorsal  curvature  of 
the  rumen  and  turns  downward  in  the  rumino-reticular  groove,  in  the  bottom  of 
which  it  runs  around  ventrally  to  the  right  side.  It  gives  off  a  branch  which  passes 
to  the  left  of  the  cardia  and  along  the  lesser  curvature  of  the  reticulum  to  the  neck 
of  the  omasum.  The  reticular  branches  anastomose  with  the  omaso-abomasal  and 
left  ruminal  arteries. 

4.  The  omaso-abomasal  artery  (A.  gastrica  sinistra)  appears  as  the  continua- 
tion of  the  coeliac.  It  passes  forward  and  downward  to  the  greater  curvature  of 
the  omasum  and  divides  after  a  course  of  four  or  five  inches  into  two  branches. 
The  dorsal  branch  curves  sharply  backward  on  the  dorsal  surface  of  the  omasum, 
continues  along  the  lesser  curvature  of  the  abomasum,  and  anastomoses  with  the 
hepatic  artery.  It  supplies  branches  to  the  omasum  and  to  the  lesser  curvature 
and  pyloric  part  of  the  abomasum.  The  ventral  branch  (A.  gastro-epiploica 
sinistra)  runs  forward  and  downward  over  the  anterior  extremity  of  the  omasum, 
passes  backward  in  the  great  omentum  close  to  the  ventral  curvature  of  the  aboma- 
sum, and  anastomoses  with  the  right  gastro-epiploic.  A  considerable  branch  from  it 
curves  around  in  front  of  the  neck  of  the  omasum  to  communicate  with  the  reticular 
artery.  Another  branch  runs  back  across  the  left  side  of  the  omaso-abomasal 
junction,  and  a  third  goes  to  the  lesser  (ventral)  curvature  of  the  omasum. 

5.  The  splenic  artery  usually  arises  by  a  common  tnmk  with  the  right  ruminal 
artery.  It  passes  forward  and  to  the  left  across  the  dorsal  curvature  of  the  rumen 
and  enters  the  hilus  of  the  spleen. 

The  anterior  mesenteric  artery  arises  from  the  aorta  just  behind  the  coeliac, 
and  has  about  the  same  caliber  as  the  latter.  It  passes  downward  and  a  little  to 
Jhe  right,  and  crosses  the  colon  as  it  emerges  from  the  spiral  to  run  backward. 
After  detaching  twigs  to  the  pancreas  it  gives  off  in  succession  the  following 
branches: 

1.  A  branch  (A.  colica  media)  passes  to  the  colon  as  it  emerges  from  the  spiral 
arrangement.  This  artery  is  comparable  to  the  middle  colic  or  artery  of  the 
small  colon  of  the  horse;  it  runs  backward  along  the  terminal  part  of  the  colon, 
which  it  supplies. 
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2.  The  ileo-caeco-colic  artery  ramifies  on  the  right  face  of  the  spiral  part  of  the 
colon.     It  gives  oflf  the  ileo-caecal  artery,  which  divides  into  ileal  and  caecal  arteries. 

3.  An  artery  (Ramus  coUateralis)  rims  in  the  mesentery  in  a  curve  along  the 
ventral  border  of  the  coils  of  the  colon.     (This  vessel  is  absent  in  the  sheep.) 

4.  An  artery  which  constitutes  the  direct  continuation  of  the  anterior  mesen- 
teric pursues  a  course  in  the  mesentery  corresponding  to  the  series  of  mesenteric 
lymph  glands. 

The  two  preceding  vessels  are  essentially  the  arteries  of  the  small  intestine. 


Fio.  474. — Plan  of  Branches  or  Antkriob  Mesenteric  Artbrt  of  Ox. 

i.  Anterior  mesenteric  artery;  2,  middle  colic  artery;  5,  ileo-csBco-coUc  artery;  4*  ramus  collateralis;  5, 
continuation  of  anterior  mesenteric  artery,  giving  off  branches  to  small  intestine;  6^  cecal  artery;  7,  colic  branch 
of  posterior  mesenteric  artery;  A,  termination  of  duodenum. 


which  they  supply  with  the  exception  of  its  initial  and  terminal  parts.  The  first 
gives  off  no  considerable  branches  in  its  course  along  the  ventral  border  of  the  coils 
of  the  colon,  but  on  curving  upward  along  the  latter  it  anastomoses  with  the  second 
artery  and  detaches  numerous  branches  to  the  small  intestine  which  form  series  of 
superposed  anastomotic  arches.  It  supplies,  roughly  speaking,  about  one-third  of 
the  small  intestine  and  terminates  by  joining  the  ileal  artery.  The  second  artery 
gives  off  numerous  branches  which  also  form  arches  and  supply  about  the  first 
two-thirds  of  the  small  intestine,  exclusive  of  the  small  part  supplied  by  branches 
of  the  coeliac  artery.     Both  arteries  give  branches  to  the  lymph  glands.* 

'  It  is  difficult  to  make  the  arrangement  of  these  vessels  clear  in  a  brief  textual  description, 
but  a  reference  to  the  schematic  figure  will  explain  the  main  facts. 
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uterine  arteries.  The  umbilical  artery  is  usually  largely  obliterated  and  its  terminal 
branches  receive  their  blood  through  anastomoses  with  the  internal  pudic.  It 
gives  off  near  its  origin  two  small  vessels,  the  ureteral  artery  (A.  ureterica)  and  the 
deferential  artery  (A.  deferentialis),  which  accompany  the  ureter  and  the  vas 
deferens  respectively.  The  middle  uterine  artery  (A.  uterina  media)  is  very  large. 
It  is  distributed  chiefly  to  the  comu  of  the  uterus,  and  compensates  for  the 
small  size  of  the  utero-ovanan  artery.  (2)  The  ilio-lumbar  artery  is  relatively 
small  and  is  distributed  chiefly  to  the  sublumbar  muscles.  It  is  sometimes 
replaced  by  branches  of  the  circumflex  iliac  and  gluteal  arteries.  (3)  The 
anterior  gluteal  artery  is  commonly  represented  by  several  vessels.  (4)  The 
obturator  artery  is  represented  by  several  small  branches  which  supply  the 
obturator  and  adductor  muscles.  (5)  The  iliaco-femoral  and  lateral  sacral 
arteries  are  absent.  The  absence  of  the  latter  is  compensated  by  the  middle  sacral 
and  gluteal  arteries.  (6)  The  posterior  gluteal  (or  ischiatic)  artery  is  large.  It 
emerges  through  the  lesser  sciatic  notch  and  ramifies  in  the  biceps  femoris  and 
adjacent  muscles.  (7)  The  internal  pudic  artery  (A.  urethro-geni talis)  is  the  direct 
continuation  of  the  internal  iliac.  It  gives  off  branches  to  the  rectum,  bladder, 
urethra,  and  genital  organs.  In  the  male  it  supplies  the  accessory  genital  glands 
and  divides  into  dorsal  and  deep  arteries  of  the  penis;  the  a.  dorsalis  penis  runs 
along  the  dorsum  penis  to  the  glans  and  gives  twigs  to  the  prepuce;  the  a.  profunda 
penis  gives  off  a  perineal  branch  and  enters  the  corpus  cavernosum  penis.  In  the 
female  it  gives  off  a  large  posterior  uterine  artery,  which  supplies  the  posterior 
part  of  the  uterus  and  gives  branches  to  the  vagina  and  bladder.  It  ends  as  the  a. 
clitoridis,  which  supplies  the  clitoris  and  adjacent  parts. 
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The  external  iliac  artery  has  the  same  course  as  hi  the  horse.  The  circumflex 
iliac  artery  is  large.  A  branch  from  it  emerges  between  the  abdominal  and  lumbar 
muscles  near  the  external  angle  of  the  ilium  and  ramifies  like  the  terminals  of  the 
ilio-lumbar  artery  of  the  horse. 

The  femoral  and  popliteal  arteries  pursue  a  similar  course  to  those  of  the  horse. 
The  chief  differences  in  their  branches  are  as  follows: 

1.  The  external  pudic  artery  is  distributed  chiefly  to  the  scrotum  in  the  male. 
In  the  cow  it  is  usually  termed  the  mammary  and  is  very  large,  especially  during 
lactation.  Each  divides  at  the  base  of  the  mammary  gland  into  two  branches 
which  are  distributed  to  the  anterior  and  posterior  parts  ("quarters")  of  the  gland. 
A  small  branch  accompanies  the  subcutaneous  abdominal  vein  to  the  xiphoid  region. 

2.  The  deep  femoral  artery  gives  off  an  obturator  branch  which  passes  up 
through  the  obturator  foramen  to  supply  the  obturator  intemus  and  compensates 
otherwise  for  the  absence  of  the  obturator  artery. 

3.  The  anterior  femoral  artery  is  large.  It  often  gives  off  the  external  cir- 
cumflex artery  of  the  thigh,  which  perforates  the  proximal  end  of  the  quadriceps, 
gives  branches  to  that  muscle,  the  iliacus,  glutei,  and  tensor  fasciae  latse. 

4.  The  saphenous  artery  is  large.  It  descends  in  front  of  the  homonymous 
vein  to  the  postero-intemal  surface  of  the  hock,  where  it  divides  into  two  plantar 
branches.  The  internal  plantar  artery  (A.  plantaris  medialis)  is  the  direct  continua- 
tion of  the  saphenous.  It  descends  at  first  along  the  inner  border  of  the  superficial 
flexor  tendon  and  is  continued  as  the  internal  superficial  plantar  metatarsal  artery 
along  the  inner  side  of  the  deep  flexor  tendon  with  the  internal  plantar  nerve. 
It  anastomoses  at  the  proximal  end  of  the  metatarsus  with  the  perforating  meta- 
tarsal artery,  assisting  in  the  formation  of  the  proximal  plantar  arch.  Near  the 
fetlock  it  concurs  with  the  i)erforating  branch  of  the  dorsal  metatarsal  arter>'  in 
the  formation  of  the  distal  plantar  arch.    Below  this  it  is  continued  as  the  internal 
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digital  artery.  The  eztemal  plantar  artery  (A.  plantaris  lateralis)  is  small.  It 
clescends  along  the  outer  border  of  the  deep  flexor  tendon  with  the  external  plantar 
nerve,  concurs  with  the  perforating  tarsal  and  the  internal  plantar  arteries  in  the 
formation  of  the  proximal  plantar  arch,  and  gives  branches  to  the  rete  tarsi 
dorsale.     Continuing  downward  along  the  deep   Sexor  tendon  as  the  extenial 
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BUperfldal  plantar  metatarsal  artery,  it  assists  in  forming  the  distal  plantar  arch 
and  )>ecomes  the  external  digital  artery. 

The  posterior  tibial  artery  is  n'latively  small  and  is  distributed  chiefly  to  the 
murtrles  on  the  posti-rior  surface  of  the  tibia.  Lower  down  it  is  replaced  by  the 
saphenous  artery  as  (lescrilx-d  above. 

The  anterior  tibial  artery  has  the  same  course  as  in  the  horse.  It  is  continued 
down  the  groove  on  the  front  of  the  metatarsal  Imne  as  the  dorsal  metatarsal 
artery.  This  is  the  chief  artery  of  the  region  and  is  accompanied  by  two  veins. 
It  (ictaches  the  proximal  perforating  metatarsal  arterj',  which  passes  through  the 
proximal  foramen  of  the  metatarsal  Ixine  and  concurs  with  the  superficial  plantar 
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arteries  in  forming  the  proximal  plantar  arch.  Near  the  distal  end  of  the  metatarsal 
bone  it  gives  off  the  distal  perforating  metatarsal  artery  which  passes  back  through 
the  distal  metatarsal  foramen  and  assists  in  forming  the  distal  plantar  arch.  The 
two  arches  are  connected  by  the  small  deep  plantar  metatarsal  artery  which  lies 
in  the  groove  on  the  posterior  face  of  the  large  metatarsal  bone. 

The  dorsal  common  digital  artery  is  the  direct  continuation  of  the  dorsal 
metatarsal.  It  divides  into  two  branches  which  unite  in  the  interdigital  space  with 
the  corresponding  branches  of  the  plantar  common  digital  to  form  the  proper 
digital  arteries. 

The  plantar  common  digital  artery  descends  from  the  distal  plantar  arch, 
anastomoses  in  the  interdigital  space  with  the  internal  and  external  digitals,  and 
divides  into  two  branches  which  join  those  of  the  dorsal  common  digital  artery  as 
before  mentioned. 

The  foregoing  is  a  brief  statement  of  the  more  common  arrangement  of  the 
vessels  in  the  distal  part  of  the  limb,  but  minor  variations  are  very  common. 


The  Veins  ^ 

The  vena  hemiazygos  usually  takes  the  place  of  the  vena  azygos.  It  lies 
along  the  left  side  of  the  aorta  and  the  bodies  of  the  thoracic  vertebrsB,  turns  down 
across  the  left  face  of  the  aorta  and  left  pulmonary  artery,  runs  back  over  the  left 
auricle  and  opens  into  the  great  coronary  vein  or  the  right  atrium.  It  receives 
the  intercostal  veins. 

Two  jugular  veins  occur  on  either  side.  The  internal  jugular  vein  (V.  jugu- 
laris  interna)  is  a  relatively  small  vessel  which  accompanies  the  carotid  artery.  It 
arises  by  occipital,  laryngeal,  and  thyroid  radicles,  receives  tracheal,  oesophageal, 
and  muscular  branches,  and  joins  the  external  jugular  near  its  termination.  It  is 
sometimes  absent,  but  in  some  cases  it  appears,  on  the  other  hand,  to  be  large 
enough  to  interfere  with  venesection  practised  on  the  external  jugular.  The 
external  jugular  vein  (V.  jugularis  externa)  is  very  large  and  corresponds  to  the 
single  jugular  of  the  horse.  It  is  separated  from  the  carotid  artery  in  the  greater 
part  of  its  course  by  the  stemocephalicus  and  omo-hyoideus  muscles. 

The  inferior  cerebral  vein  usually  does  not  unite  with  the  occipital ;  the  latter 
is  continued  by  the  internal  jugular  vein. 

The  orbital  veins  form  a  network  between  the  periorbita  and  the  muscles  of 
the  eyeball.  This  plexus  commimieates  with  the  cavernous  sinus  and  with  the 
superior  cerebral  vein.  It  is  also  drained  by  the  frontal  vein  which  runs  in  the 
supraorbital  canal  and  groove  and  joins  the  angular  vein  of  the  eye. 

The  dorsal  nasal  vein  is  usually  double. 

The  superior  labial  vein  usually  joins  the  infraorbital. 

The  vena  refleza  is  absent  and  the  radicles  which  are  received  by  it  in  the  horse 
go  to  the  internal  maxillary  vein. 

The  sublingual  vein  is  very  large. 

The  veins  of  the  thoracic  limb  differ  chiefly  in  the  distal  part;  the  special 
features  are  as  follows: 

The  dorsal  digital  veins  ascend  on  the  front  of  the  digits  and  are  connected 
with  the  other  digital  veins  by  transverse  branches.  They  unite  near  the  fetlock 
to  form  the  dorsal  metacarpal  vein.  This  runs  upward  on  the  anterior  face  of  the 
metacarpus  and  carpus,  inclines  to  the  inner  surJFace  of  the  radius,  and  joins  the 
accessory  cephalic  or  the  cephalic  vein. 

The  volar  digital  veins  are  larger  than  the  dorsal.     They  lie  on  the  interdigital 

*  Most  of  the  differences  in  the  veins  of  the  ox  are  correlated  with  thase  of  the  arteries  of 
which  they  are  satellites  and  will  not  be  described.  The  account  here  given  consists  chiefly  of 
those  differential  features  which  could  not  be  deduced  from  a  knowledge  of  the  arteries. 
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metatarsal  vein  is  larger  than  the  preceding.    It  passes  superficially  over  the 
outer  face  of  the  hock  and  is  continued  by  the  recurrent  tarsal  vein. 

The  digital  veins  diflfer  from  those  of  the  fore  limb  chiefly  in  that  the  dorsal 
vein  is  large  and  the  plantar  absent  or  small. 

The  portal  vein  is  formed  usually  by  the  confluence  of  two  radicles,  gastric 
and  mesenteric.  It  receives  the  right  gastro-epiploic  vein  and  veins  of  the  pancreas. 
The  gastric  vein  is  the  largest  aflfluent.  It  is  formed  by  the  junction  of  three  veins, 
the  left  of  which  receives  the  splenic  vein.  The  anterior  mesenteric  vein  is  also 
formed  by  the  confluence  of  three  radicles;  it  usually  receives  the  small  posterior 
mesenteric  vein.  The  portal  tributaries  are  in  general  satellites  of  the  correspond- 
ing arteries. 

The  Lymph  Vessels  and  Glands 

The  thoracic  duct  arises  from  a  small  cistema  chyli  and  is  very  variable.  It  is 
exceptional  to  find  a  single  trunk  throughout,  as  is  often  the  case  in  the  horse.  The 
duct  is  largely  covered  by  fat  and  small  lymph  glands.  There  are  often  two  ducts, 
one  on  either  side  of  the  aorta,  which  may  join  at  a  variable  point  or  terminate  close 
together  at  the  junctions  of  the  jugular  and  brachial  veins.  In  other  cases  the  duct 
is  single  for  a  variable  distance,  then  bifurcates  or  divides  into  three  or  four  branches, 
which  are  often  connected  by  plexiform  anastomoses. 

The  efferent  vessels  from  the  intestine  converge  to  a  large  tnmk  which  ac- 
companies the  anterior  mesenteric  artery  and  vein.  It  passes  below  the  pancreas 
and  receives  usually  a  large  duct  which  is  formed  by  efferent  vessels  from  the  stom- 
ach, liver,  and  spleen;  this  duct  sometimes  opens  directly  into  the  cistema.  The 
gastro-intestinal  trunk  receives  the  collecting  duct  (truncus  lumbalis)  of  the  lumbar 
lymph  vessels,  forms  a  bend  around  the  right  renal  vessels,  and  joins  the  cistema. 

The  lymph  glands  in  the  ox  are  in  general  less  numerous  but  larger  than  those 
of  the  horse,  and  in  some  situations  a  single  large  gland  occurs  instead  of  a  group  of 
smaller  ones,  as  found  in  the  latter  animal. 

The  submaxillary  lymph  glands  are  usually  two  in  number,  right  and  left; 
each  is  situated  under  the  external  maxillary  vein  between  the  submaxillary  sali- 
vary gland  and  the  stemo-cephalicus  muscle.  Usually  one  or  two  hsemolymph 
glands  are  near  it.  There  is  generally  a  small  gland  on  the  deep  face  of  the 
anterior  part  of  the  submaxillary  salivary  gland,  and  small  nodes  may  be  found 
further  forward  in  the  submaxillary  space. 

A  large  subparotid  lymph  gland  lies  on  the  postero-superior  part  of  the 
masseter  muscle,  partly  under  cover  of  the  upper  end  of  the  parotid  gland. 
Several  hsemolymph  glands  lie  on  its  deep  face. 

The  pharyngeal  lymph  glands  number  two  or  three  on  each  side.  Of  these,  two 
large  suprapharyngeal  glands  (Lg.  retropharyngeaies)  are  situated  about  an  inch 
apart  between  the  dorsal  wall  of  the  pharynx  and  the  ventral  straight  muscles 
(Figs.  281,  365).  These  are  two  to  three  inches  long.  Enlargement  of  them  is 
likely  to  cause  difficulty  in  swallowing  and  in  respiration.  Behind  these  are 
several  haemolymph  glands.  An  atlantal  gland  is  situated  below  the  wing  of  the 
atlas  on  the  spinal  accessory  nerve.  It  is  discoid,  oval  in  outline,  and  may  be 
an  inch  and  a  half  or  more  in  length.  It  is  partly  covered  by  the  upper  end 
of  the  submaxillary  salivary  gland. 

A  smaller  lymph  gland  (parapharyngeal)  is  usually  found  along  the  lower 
border  of  the  carotid  artery  (t.  e.,  ventral  to  the  atlantal  gland)  on  the  lateral 
wall  of  the  pharynx  and  under  cover  of  the  submaxillary  salivary  gland  or  at 
its  posterior  border. 

Two  or  three  small  anterior  cervical  lymph  glands  commonly  lie  along  the 
carotid  artery  a  little  further  back. 
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of  the  base  of  the  udder;  two  large  glands  which  are  in  apposition  with  each  other 
medially  are  constant,  and  above  these  there  are  often  two  smaller  glands. 

An  ischiatic  lymph  gland,  which  is  discoid  and  usually  about  an  inch  in  diam- 
eter, is  situated  on  the  lower  part  of  the  sacro-sciatic  ligament  near  the  lesser  sciatic 
notch  under  cover  of  the  biceps  femoris. 

An  anal  l3rinph  gland  is  situated  on  the  retractor  ani  on  either  side. 

The  gastric  lymph  glands  are  numerous  and  comprise:  (1)  a  chain  along  the 
course  of  the  right  ruminal  artery  and  two  or  three  in  the  left  groove  of  the  rumen; 
(2)  several  on  the  reticulum  above  and  below  the  junction  with  the  omasum;  (3) 
a  series  along  the  course  of  the  superior  omasal  vessels  and  the  lesser  curvature  of 
the  abomasum;  (4)  an  extensive  chain  along  the  ventral  face  of  the  omasum  and 
the  great  curvature  of  the  abomasum  at  the  attachment  of  the  great  omentum. 

Two  or  three  large  hepatic  or  portal  lymph  glands  are  found  at  the  upper  part 
of  the  portal  fissure  of  the  liver. 

No  lymph  glands  occur  at  the  hilus  of  the  spleen.  The  efferent  vessels  from 
the  spleen  appear  to  go  to  glands  along  the  course  of  the  coeliac  artery. 

A  large  discoid  cceliac  lymph  gland  lies  on  the  pancreas  and  the  coeliac  artery, 
covering  the  latter  as  it  gives  off  its  primary  branches. 

The  mesenteric  Ij^mph  glands  are  large  and  numerous.  They  form  a  chain  in 
the  lower  part  of  the  mesentery  along  the  course  of  the  great  mesenteric  arter>\ 
They  are  chiefly  elongated  and  narrow,  and  some  have  a  length  of  six  to  eight  inches 
(15  to  20  cm.)  or  more.  Sometimes  several  unite  and  form  a  narrow  band  about 
two  feet  in  length.  A  large  gland  occurs  at  the  origin  of  the  spiral  part  of  the  colon, 
a  group  is  found  near  the  anterior  mesenteric  trunk,  and  others  are  scattered  along 
the  coils  of  the  colon,  which  are  best  seen  on  the  right  side.  A  chain  of  small 
lymph  glands  extends  along  the  terminal  part  of  the  colon  and  the  dorsal  face  of  the 
rectum. 

The  precrural  lymph  gland  is  situated  on  the  aponeurosis  of  the  external  oblique 
at  the  anterior  border  of  the  tensor  fasciae  latae  a  short  distance  above  the  stifle. 
It  is  elongated  like  the  prescapular  gland  and  may  be  six  inches  (ca.  15  cm.)  long. 
Several  subcutaneous  hffimolymph  glands  occur  in  this  vicinity;  others  are  situated 
further  forward  on  the  flank  not  far  from  the  last  rib.  There  is  usually  a  round, 
flattened  lymph  gland  about  an  inch  in  diameter  on  the  upper  part  of  the  quadriceps 
femoris  under  cover  of  the  tensor  fascise  latse,  and  one  or  more  small  ones  occur  on 
the  surface  of  the  latter  muscle. 

No  deep  inguinal  lymph  glands  are  present. 

A  single  popliteal  lymph  gland  an  inch  or  more  in  length  is  situated  somewhat 
lower  down  on  the  gastrocnemius  than  in  the  horse,  behind  the  tibial  and  peroneal 
nerves. 
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THE  HEART 

The  pericardium  is  attached  to  the  sternum  from  a  point  opposite  to  the  third 
rib  as  far  as  the  xiphoid  cartilage,  and  also  to  the  sternal  part  of  the  diaphragm. 

The  heart  is  small  in  proportion  to  the  body-weight,  especially  in  fat  animals. 
It  is  relatively  short  and  wide.  The  apex  is  blunt  and  is  marked  by  a  notch  (In- 
cisura  apicis).  Its  long  axis  is  more  oblique,  but  it  is  less  asymmetrical  with  regard 
to  the  median  piano,  than  in  the  horse  or  ox.  The  lower  border  of  the  left  auricle 
(appendix)  is  marked  by  several  notches  and  is  situated  at  a  lower  level  than  the 
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right  one.    The  right  longitudinal  groove  is  placed  far  back  and  there  is  no  pos- 
terior sulcus. 

The  Arteries 

The  pulmonary  vessels  present  no  remarkable  features. 

The  aorta  resembles  that  of  the  horse  and  ox  in  its  course  and  relations,  but  the 
arch  is  more  strongly  curved.  There  is  no  common  brachiocephalic  trunk  (anterior 
aorta). 

The  brachiocephalic  artery  arises  first  from  the  aortic  arch  and  passes  forward 
below  the  trachea  to  the  first  rib.  Here  it  gives  off  the  common  carotid  arteries, 
and  is  continued  around  the  first  rib  as  the  right  brachial. 

The  superior  cervical,  vertebral,  and  dorsal  arteries  usually  arise  by  a 
common  trunk. 

The  inferior  cervical  artery  is  large;  its  ascending  branch  gives  off  the  posterior 
thyroid  artery  and  parotid  branches. 

The  internal  and  external  thoracic  arteries  give  branches  to  the  pectoral 
mammary  glands;  the  external  may  be  absent. 

The  left  brachial  artery  arises  from  the  aortic  arch  just  above  the  brachio- 
cephalic. It  curves  forward  and  downward  and  turns  around  the  anterior  border 
of  the  first  rib.  Its  superior  cervical,  vertebral,  and  dorsal  branches  usually  arise 
separately. 

The  carotid  arteries  arise  from  the  brachiocephalic  close  together  or  by  a  very 
short  common  trunk.  They  terminate  in  occipital  and  internal  and  external  carotid 
divisions. 

The  occipital  artery  resembles  that  of  the  horse. 

The  internal  carotid  artery  usually  arises  by  a  common  trunk  with  the  occipital. 
After  giving  off  a  large  meningeal  branch  it  passes  through  the  foramen  lacerum 
and  forms  with  the  opposite  artery  a  rete  mirabile  which  resembles  that  of  the  ox, 
but  is  smaller  and  is  not  connected  with  the  vertebral  and  condyloid  arteries. 

The  external  carotid  artery  has  the  same  course  and  termination  as  in  the  horse. 
Its  branches  present  the  following  special  features:  (1)  The  lingual  artery  is 
relatively  large  and  supplies  the  pharyngeal  artery,  the  sublingual,  muscular 
branches,  and  branches  to  the  soft  palate,  submaxillary  gland,  and  larynx.  (2)  The 
external  maxillary  artery  is  small  and  is  distributed  chiefly  to  the  submaxillary 
gland,  the  pharyngeal  lymph  glands,  the  masseter  and  the  panniculus.  It  does 
not  extend  upon  the  lateral  surface  of  the  face.  (3)  The  posterior  auricular 
artery  is  long  and  relatively  large;  it  gives  off  the  posterior  meningeal. 

The  internal  maxillary  artery  pursues  a  flexuous  course  between  the  ramus  of 
the  mandible  and  the  pterygoid  muscles.  Its  branches  offer  the  following  special 
features:  (1)  The  inferior  alveolar  (or  dental)  is  large;  branches  from  it  emerge 
through  four  or  five  mental  foramina  and  take  the  place  of  the  inferior  labial. 
(2)  The  buccinator  artery  is  also  large  and  extends  to  the  lips.  (3)  The  infra- 
orbital artery  extends  to  the  snout  and  replaces  the  superior  labial  largely  and  the 
lateral  nasal  in  part.  The  malar  branch  compensates  largely  for  the  absence  of 
the  lateral  and  dorsal  nasal.     (4)  The  palatine  artery  is  small. 

The  intercostal  arteries  number  fourteen  to  sixteen  in  either  side;  of  these 
ten  to  twelve  arise  from  the  aorta,  usually  by  short  common  trunks.  Frequently 
an  intercostal  artery  is  given  off  from  that  of  an  adjacent  space. 

The  bronchial  and  oesophageal  arteries  usually  arise  separately. 

The  cceliac  artery  is  half  an  inch  to  an  inch  long.  It  supplies  a  branch  to  the 
left  cms  of  the  diaphragm  and  divides  into  two  primary  branches,  gastro-hepatic 
and  splenic.  The  gastro-hepatic  artery  is  the  larger.  It  gives  off  pancreatic 
branches,  the  anterior  gastric  artery,  branches  to  the  lesser  curvature  of  the 
stomach,  pyloric  and  gastro-duodenal  arteries.     The  latter  divides  into  pancre- 
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atico-duodenal  and  right  gastro-epiploic.  The  anterior  gastric  usually  supplies  the 
oesoph^eal  artery.  The  continuing  trunk  (A.  hepatica  propria)  gives  oSf  a  cystic 
branch  and  divides  in  the  portal  fissure  into  four  branches  which  supply  the  liver. 
The  splenic  artery  gives  off  the  po8t«rior  gastric  (usually) ,  branches  to  the  stomach 
above  the  cardia,  twigs  to  the  pancreas,  short  gastric  arteries  to  the  left  part  of 
the  great  curvature,  and  splenic  branches,  and  is  continued  as  the  left  gastro- 
epiploic artery. 

The  poatenor  gastric  may  arise  from  the  gastro-hepatic  or  in  the  aiwle  of  diveraeDce  of  the 
two  primary  divisiODS  ot  the  raeliac.    The  cesophage&I  branch  may  come  from  the  B{deiiic. 


Fio.  480. — Anrr-mirJi  or  Dnrti.  Past  or  Kicitrr  Fomi  Fio.  481. — Awtium  or  Divtal  Pakt  or  Riobt  Foaa 

Liua  or  Pin,  Antehoh  View.  Lihi  of  Pia,  PonEHioB  View. 

a.  Terminal  pari  o[  volar  intenxwouii  arUry:  0.  Ulnar  artery;   A,  superliciat  brunch  of  rxlial 

6.  iloisal  inleromeoiu  aneiy;    c,  r«le  caijJl  dorsals:  artery;  i,  ooUaMral  ulnar  artery;  (,  volar  inlenmmu* 

ilal  arteries;  /,  dunal  proper  disiial  arterieg.  metararpat  arteries;     I.  BUperficial   vi^r  tnetanitpal 

The  anterior  meseateric  artery  is  long  like  that  of  the  ox.  It  gives  tn-igs  to 
the  pancreas,  the  ilio-ciEcal  and  two  colic  arteries,  and  is  continued  in  the  mesentery 
as  the  artery  of  the  small  intestine.  This  gives  off  numerous  branches  which  form 
a  series  of  arches  along  the  mesenteric  lymph  glands.  From  these  b  formed  a  rich 
network  which  gives  off  innumerable  fine  branches  placed  close  together.  The 
colic  arteries  enter  the  axis  of  the  spiral  coil  of  the  colon  and  anastomose  at  its 
apex.     Their  branches  also  form  rich  networks. 

A  pbrenico-abdominal  artery  arises  on  either  side  a  little  in  front  of  the  renals. 
It  divides  into  branrhis  which  go  to  the  costal  part  of  the  diaphragm  and  the  alxlom- 
inal  muscles. 

The  renal  and  spermatic  arteries  present  no  special  characters. 
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The  posterior  mesenteric  orterr  ariaes  near  the  termination  of  the  aorta.  It 
ia  small  and  is  distributed  like  that  of  the  ox. 

Six  pairs  of  lumbar  arteries  arise  from  the  aorta.  The  seventh  comes  from 
the  middle  sacral. 

The  terminal  branches  of  the  aorta  resemble  those  of  the  ox. 

The  arteries  of  the  shoulder,  arm,  and  forearm  resemble  in  general  those  of 
the  ox. 

The  main  facts  as  to  the  metacarpal  and  digital  arteries  are  as  follows:  The 
rete  carpi  dorsale  is  formed  essentially  by  the  terminals  of  the  interosseous  artery 
of  the  forearm.     It  gives  rise  to  three  dorsal  metacarpal  arteries  which  descend  in 
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the  corresponding  interosseous  spaces  and  unite  with  branches  of  the  volar  meta- 
carpals to  form  three  common  digital  arteries.  Each  of  these  divides  into  two 
proper  digital  arteries,  which  descend  along  the  interdigital  surfaces  of  the  digits. 
On  the  volar  surface  are  two  volar  arches,  superficial  and  deep,  from  which  three 
superficial  and  three  deep  volar  metacarpal  arteries  arise.  The  deep  arteries 
unite  near  the  distal  end  of  the  space  between  the  principal  metacarpal  bones  to 
form  a  stem  which  unites  with  the  middle  (third)  superficial  artery.  The  superficial 
arteries  unite  to  form  an  arch  from  which  proper  digital  arteries  arc  given  off  to  the 
axial  aspect  of  the  small  digits,  and  a  common  digital  which  supplies  two  volar 
proper  digital  arteries  to  each  of  the  chief  digits. 
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behind  the  paramastoid  process.  There  are  usually  two  of  considerable  size  on 
either  side. 

The  middle  cervical  lymph  glands  form  a  group  od  the  mastoido-humeralis 
OD  the  course  of  the  external  jugular  vein. 

The  preBCftpuUr  lymph  glands  are  situated  at  the  anterior  border  of  the 
anterior  deep  pectoral  muscle  under  cover  of  the  trapezius  and  omo-transversariua. 

The  prepectontl  lymph  glands  are  reddish  in  color  and  usually  three  in  number. 
The  largest  is  placed  centrally  under  the  trachea;  the  others  are  situated  on  the 
brachial  vessels  as  they  turn  around  the  first  rib. 

The  axillaij  lymi^  glands  are  usually  al)sent,  but  very  small  nodes  may  be 
found  near  the  insertion  of  the  latissimus  dorsi.    Cubital  glands  are  not  present. 
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The  dioracic  lymph  glands  comprise:  (1)  a  gland  of  considerable  size  on  the 
first  segment  of  the  sternum ;  (2)  about  half  a  dozen  reddish  glands  along  the  upper 
face  of  the  thoracic  aorta;  (3)  several  glands  along  the  lower  face  of  the  trachea; 
(4)  the  bronchial  lymph  glands ;  one  of  these  lies  on  the  bifurcation  of  the  trachea 
and  another  at  the  apical  bronchus  of  the  right  lung  (Fig.  371). 

The  lumbar  lympb  glands  arc  scattered  along  the  abdominal  aorta  and  the  vena 
cava.     Those  placed  near  the  hilus  of  the  kidney  are  often  designated  renal. 

The  internal  iliac  lymph  glands  are  rounded  and  relatively  large.  They 
comprise:  (1)  three  or  four  glands  situated  on  and  between  the  origin  of  the  cir- 
cumflex iliac  and  the  external  and  internal  iliac  arteries;  (2)  a  gland  in  the  angle 
of  divergence  of  the  internal  iliac  arteries. 
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The  arteries 

There  is  no  common  brachiocephalic  trunk  (anterior  aorta).  Two  large  ves- 
sels arise  from  the  convexity  of  the  aortic  arch;  these  are  the  brachiocephalic  and 
left  brachial  arteries.  The  brachiocephalic  gives  off  the  two  carotid  arteries,  no 
common  trunk  being  present.  It  frequently  also  supplies  the  posterior  thyroid 
artery.     The  intrathoracic  branches  of  the  brachial  arteries  are  as  follows: 

A  common  trunk  gives  off  the  dorsal^  subcostal,  and  superior  cervical  arteries. 
The  dorsal  artery  passes  out  in  front  of  the  first  rib,  and  the  superior  cervical 
through  the  first  intercostal  space.     The  latter  is  relatively  small. 

The  vertebral  artery  may  arise  either  in  front  of  or  behind  the  trunk  above 
mentioned;  in  the  latter  case  it  crosses  the  inner  face  of  the  trunk.     It  passes  along 
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the  neck  in  typical  fashion  to  the  third  cervical  vertebra  and  divides  into  three 
branches.  The  largest  of  these  supplies  the  muscles  in  this  region,  compensating 
for  the  absence  of  branches  of  the  superior  cervical  artery.  The  second  passes 
between  the  second  and  third  cervical  vertehrie  into  the  vertebral  canal  and  unites 
with  the  opposite  artery  and  a  branch  of  the  occipital  artery  to  form  the  basilar. 
The  third  branch  is  the  small  continuation  of  the  parent  trunk;  it  passes  to  the 
wing  of  the  atlas  and  anastomoses  with  the  occipital. 

The  inferior  cerncal  artery  gives  off  the  superficial  cervical  which  ascends  in 
front  of  the  supraspinatus. 

The  internal  ttioracic  artery  is  large  and  sends  perforating  branches  to  the 
pectoral  mammary  glun<ls. 
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The  external  maxillary,  smaller  than  the  lingual,  passes  along  the  upper  border  of 
the  digastricus,  gives  off  the  sublingual,  gains  the  anterior  border  of  the  masseter, 
and  divides  into  superior  and  inferior  labial  and  the  angularis  oris.  The  last-named 
vessel  passes  forward  on  the  cheek  between  the  labials  to  the  angle  of  the  mouth. 
The  sublingual  artery  passes  at  first  along  the  upper  border  of  the  digastricus 
and  continues  between  the  mylo-hyoideus  and  the  ramus  of  the  mandible.  The 
posterior  auricular  artery  arises  at  the  anterior  border  of  the  digastricus,  gives 
branches  to  the  salivary  glands  and  the  adjacent  muscles,  and  ascends  on  the  convex 
face  of  the  concha.  It  divides  into  two  branches  which  return  along  the  borders 
of  the  external  ear. 

The  superficial  temporal  artery,  after  giving  off  the  anterior  auricular  artery  and 
a  small  transverse  facial  artery,  turns  forward  under  the  temporal  fascia  toward  the 
eye,  and  divides  into  upper  and  lower  branches  which  supply  the  frontal  region  and 
the  eyelids.  It  also  supplies  branches  to  the  parotid  gland  and  the  masseter  and 
temporalis  muscles. 

The  internal  maxillary  artery  pursues  a  course  similar  to  that  of  the  horse. 
The  mental  branches  of  the  inferior  alveolar  (or  dental)  artery  are  of  considerable 
size  and  are  distributed  in  the  lower  lip  and  gums.  Two  or  three  deep  temporal 
arteries  are  present.  The  anterior  one  may  arise  from  the  buccinator;  it  gives  off 
the  middle  meningeal,  which  sends  &  branch  to  the  carotid  plexus.  The  ophthalmic 
artery  gives  off  a  branch  which  enters  the  craniimi  through  the  foramen  lacerum 
orbitale  and  connects  with  the  internal  carotid;  this  is  termed  the  internal  ophthal- 
mic and  gives  off  the  arteria  centralis  retinse.  The  superficial  branches  of  the 
infraorbital  artery  replace  the  dorsal  and  lateral  nasal  arteries,  and  compensate  for 
the  small  size  of  the  superior  labial. 

The  brachial  artery  in  its  course  in  the  arm  presents  no  special  features.  At 
the  elbow  it  passes  between  the  biceps  and  the  pronator  teres,  descends  (as  the 
median)  under  the  flexor  carpi  radialis  about  a  third  of  the  way  down  the  forearm, 
and  divides  into  radial  and  ulnar  arteries.  Among  its  collateral  branches  are: 
(1)  The  subscapular  artery,  which  passes  up  between  the  subscapularis  and  teres 
major,  turns  around  the  posterior  angle  of  the  scapula  and  terminates  in  the  supra- 
spinatus,  deltoid,  trapezius,  and  mastoido-humeralis.  In  about  half  the  eases  it 
gives  off  the  anterior  circumflex,  which  often  arises  with  the  posterior  circumflex. 
Its  other  branches  resemble  those  of  the  horse.  (2)  The  anterior  circumflex  artery 
(in  about  half  the  cases).  (3)  The  deep  brachial  arises  about  a  third  of  the  way 
down  the  arm.  (4)  The  bicipital  artery  (for  the  biceps)  is  given  off  at  the  lower  part 
of  the  arm.  (5)  The  proximal  collateral  radial  artery  (not  present  in  the  horse) 
arises  at  the  lower  fourth  of  the  arm,  crosses  over  the  terminal  part  of  the  biceps, 
descends  on  the  extensor  carpi  radialis,  and  concurs  with  a  branch  of  the  volar 
interosseous  in  forming  the  rete  carpi  dorsale.  It  often  supplies  the  bicipital 
artery.  (6)  The  anterior  radial  artery  (A.  coUateralis  radialis  distalis)  is  very 
small.  (7)  The  common  interosseous  artery  is  given  off  a  little  below  the  elbow. 
It  supplies  branches  to  the  flexor  muscles  and  the  dorsal  interosseotis  artery, 
which  passes  through  the  interosseous  space,  gives  branches  to  the  extensor  muscles, 
and  by  its  terminal  twigs  concurs  in  the  formation  of  the  rete  carpi  dorsale.  The 
direct  continuation  of  the  trunk  is  the  volar  interosseous  artery,  which  descends 
under  cover  of  the  pronator  quadratus,  gives  off  a  branch  to  the  rete  carpi  dorsale 
and  the  fifth  volar  metacarpal  artery,  and  terminates  by  joining  the  volar  branch 
of  the  radial  artery  to  form  the  deep  volar  arch.  (8)  The  volar  antibrachial  artery 
(Ramus  volaris  antibrachii)  arises  below  the  interosseous  and  descends  at  first 
under  the  flexor  carpi  radialis,  then  between  the  heads  of  the  deep  flexor,  and  divides 
into  ascending  and  descending  branches. 

The  radial  artery,  the  smaller  terminal  of  the  brachial,  descends  along  the  inner 
border  of  the  radius,  and  divides  near  the  carpus  into  dorsal  and  volar  branches. 
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The  ulnar  artery  descends  on  the  deep  flexor  of  the  digit,  and  sends  a  connecting 
branch  to  the  radial  above  the  carpus.  Near  the  middle  of  the  metacarpus  it  gives 
off  the  first  volar  metacarpal  artery  and  divides  into  the  Becond,  third,  and  fourth 
superficial  volar  metacarpal  arteries.  The  first  volar  artery  unites  with  the  cor- 
responding dorsal  artery  to  form  the  first  common  digital  artery,  which  supplies 
proper  digital  arteries  for  the  opposed  surfaces  of  the  first  and  second  digits.  The 
superficial  volar  arteries  descend  in  the  spaces  between  the  other  metacarpal  bones, 
imite  near  the  metacarpo-phalangeal  joints  with  the  corresponding  deep  volar  and 
dorsal  metacarpal  arteries  to  form  three  conuum  digital  arteries.     Each  of  the  latter 
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divides  after  a  short  course  into  two  proper  digital  arteries,  which  run  along  the 
opposed  surfaces  of  the  second  to  the  fifth  digits.  The  external  digital  artery  of 
the  fifth  digit  comes  from  the  superficial  volar  arch  formed  by  the  union  of 
a  branch  of  the  volar  interosseous  with  the  fourth  superficial  volar  metacarpal 
artery. 

The  rete  carpi  dorsale  gives  off  four  dorsal  metacarpal  arteries  which  descend 
in  the  intermetacarpal  spaces  and  unite  near  the  metacarpo-phalangeal  joints  with 
the  volar  arteries  to  form  the  common  digitals. 

The  thoracic  aorta  supplies  the  last  nine  or  ten  pairs  of  intercostal  arteries, 
but  no  anterior  phrenic  arteries.     It  gives  off  two  or  more  cesophageal  branches,  in 


THE   ABTERIES 


branches  (Aa.  jejunales),  which  form  a 
series  of  anastomotic  arches  in  the 
mesentery  near  the  bowel. 

Two  {direnico-abdominal  arteries 
(Aa.  phrenicte  caudales)  come  off  from 
the  aorta  behind  the  anterior  mesenteric, 
and  divide  into  phrenic  and  abdominal 
branches.  Each  phrenic  artery  diverges 
from  its  fellow  in  descending  on  the  ab- 
dominal surface  of  the  corresponding  crus 
of  the  diaphragm  to  the  sternal  part.  The 
inner  branches  anastomose  with  those  of 
the  opposite  artery,  the  outer  branches 
with  intercostal  ari^eries  chiefly.  The  ab- 
dominal arteries  give  branches  to  the  lum- 
bar muscles,  the  renal  fat  and  capsules, 
and  ramify  in  the  oblique  abdominal 
muscles. 

The  renal  and  qiermatic  aiteries 
offer  no  special  features. 

The  utero-OTaiian  artery  divides 
near  the  ovary  into  three  or  four 
branches  which  supply  the  ovary  and 
uterus,  anastomosing  with  the  uterine 
artery. 

The  posterior  mesenteric  artery  is 
small.  It  divides  into  two  branches 
which  supply  the  terminal  part  of  the 
colon  and  the  anterior  part  of  the 
rectum. 

The  drctunflex  iliac  artery  usually 
arises  from  the  terminal  part  of  the 
aorta. 

The  external  iliac  artery  usually 
(pves  off  no  collateral  branches. 

The  femoral  artery  has  the  usual 
course.  The  deep  femoral  gives  off  the 
posterior  abdominal  and  external  pudic 
arteries  by  a  very  short  common  trunk 
or  separately.  In  the  female  the  ex- 
ternal pudic  divides  into  anterior  and 
posterior  branches;  the  former  runs  for- 
ward, supplies  branches  to  the  inguinal 
lymph  glands,  the  mammary  glands  and 
skin,  and  anastomoses  with  the  mam- 
mary branch  of  the  internal  thoracic 
artery;  the  posterior  branch  pursues  a 
flexuous  course  between  the  thighs  to 
the  vulva,  where  its  terminal  branches 
anastomose  with  the  internal  pudic 
artery.  The  anterior  femoral  may  arise 
by  a  short  common  trunk  with  the 
external  circumflex.  The  former,  ac- 
companied by  the  anterior  branch  of  the 
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femoral  nerve,  dips  in  between  the  rectus  femoria  and  vastus  interaus.  The  ex- 
ternal circumflex  artery  passes  forward  between  the  sartorius  internally  and  the 
rectus  femoris  and  t«nsor  fasciae  latae  externally  and  supplies  branches  to  these 
muscles  and  the  glutei.  In  addition  to  muscular  branches  of  considerable  size, 
an  articular  branch  (A.  genu  suprema)  arises  a  little  below  the  middle  of  the  thigh 
and  runs  downward  and  forward  to  the  inner  face  of  the  stifle  joint.  The  s^ihenous 
artery  is  lai^.  It  arises  from  the  inner  surface  of  the  femoral  a  tittle  below  the 
middle  of  the  femur,  descends  superficially  to  the  upper  part  of  the  leg  and  divides 
into  two  branches.     The  smaller  anterior  branch  (Ramus  dorsalis)  passes  obliquely 
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downward  and  forward  across  the  inner  surface  of  the  til>ia  to  the  flexion  surface  of 
the  hock  and  terminates  in  three  superficial  dorsal  metatarsal  arteries.  The  poste- 
rior branch  (Ramus  plantari^)  pa.'i.scs  down  on  the  inner  face  of  the  gastrocnemius 
and  the  long  digital  flexor.  It  gives  off  a  branch  (A.  tarsea  lateralis)  which  descends 
nlili<iuely  to  tlie  external  surface  of  the  tarsus,  and  at  the  posterior  face  of  the  tarsus 
<l>-r:irhes  the  internal  ami  external  plantar  arteries;  these  de.scend  on  either  side 
of  the  deep  flexor  tendon  and  unite  with  the  perforating  metatarsal  arterj-  to  form 
tlif  proximal  plantar  arch.  The  artery  continues  down  the  middle  of  the  plantar 
surface  of  the  metatarsus  and  divides  near  the  nietaearpo-phalaogeal  joints  into 
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three  superficial  plantar  metatarsal  arteries.  These  vessels  unite  with  three  deep 
plantar  metatarsal  arteries  which  descend  from  the  proximal  plantar  arch  and  with 
branches  from  the  dorsal  metatarsal  arteries.  From  these  anastomoses  four  digital 
arteries  result;  of  these,  the  central  two  have  a  common  digital  trunk. 

The  popliteal  and  posterior  femoral  arteries  present  nothing  of  special  interest. 

The  posterior  tibial  artery  is  small,  being  replaced  largely  by  the  saphenous: 
It  supplies  twigs  to  the  flexor  muscles  at  the  upper  part  of  the  leg. 

The  anterior  tibial  artery  descends  on  the  anterior  face  of  the  tibia  and  tarsus 
and  is  continued  as  the  perforating  metatarsal  artery,  which  passes  through  the 
upper  part  of  the  space  between  the  second  and  third  metatarsal  bones  and  concurs 
with  the  plantar  branches  of  the  saphenous  in  the  formation  of  the  plantar  arch. 
Besides  muscular  and  articular  branches,  the  anterior  tibial  supplies  the  external 
or  fifth  dorsal  metatarsal  artery  for  the  outer  side  of  the  fifth  digit.  At  the  proximal 
part  of  the  metatarsus  it  gives  off  three  deep  dorsal  metatarsal  arteries  which 
descend  in  the  intervals  between  the  metatarsal  bones  and  concur  with  the  supers 
ficial  dorsal  and  the  plantar  arteries  in  the  formation  of  the  digital  arteries.  The 
latter  resemble  in  general  arrangement  the  corresponding  arteries  of  the  thoracid 
limb. 

The  internal  iliac  artery  (Fig.  491)  runs  backward  and  a  little  outward  across 
the  ilio-psoas,  and  on  reaching  the  ilium  divides  into  parietal  and  visceral  branches. 
The  parietal  branch  is  the  larger.  It  runs  backward  on  the  lateral  wall  of  the 
pelvis,  passes  out  through  the  lesser  sciatic  notch,  and  breaks  up  into  branches 
which  supply  the  muscles  in  this  region  like  the  posterior  gluteal  (or  ischiatic)  artery 
of  the  horse.  It  gives  off  the  following  branches:  (1)  The  ilio-lmnbar  artery 
passes  outward  between  the  ilio-psoas  and  the  shaft  of  the  ilium  and  ramifies 
in  the  gluteus  medius,  giving  branches  to  the  ilio-psoas  and  tensor  fasciae  latae; 
it  may  arise  from  the  internal  iliac.  (2)  The  anterior  gluteal  artery  passes  out 
behind  the  posterior  superior  spine  of  the  ilium  and  supplies  branches  to  the  glutei. 

(3)  Muscular  branches  go  to  the  obturator  intemus,  coccygeus,  and  retractor  ani. 

(4)  The  lateral  coccygeal  artery  (A.  caudalis  lateralis  superficialis)  passes  back  at  first 
on  the  outer  face  of  the  coccygeus  and  continues  beneath  the  skin  along  the  side  of 
the  tail.  The  visceral  branch  or  internal  pudic  artery  passes  back  below  the  parietal 
branch  on  the  lateral  face  of  the  rectum,  retractor  ani,  and  coccygeus.  Its  chief 
collateral  branches  are:  (1)  The  umbilical  artery,  which  pursues  a  flexuous  course 
and  supplies  twigs  to  the  bladder,  ureter,  and  vas  deferens.  In  the  bitch  it  gives 
off  a  large  uterine  artery  which  ramifies  chiefly  in  the  body  and  neck  of  the  uterus 
and  the  vagina  and  anastomoses  with  the  utero-ovarian.  (2)  The  middle  haemor- 
rhoidal  artery  arises  near  the  ischial  arch,  passes  upward  and  forward  on  the  lateral 
surface  of  the  rectum,  gains  its  dorsal  surface  and  anastomoses  with  the  posterior 
mesenteric;  it  supplies  the  rectum  and  the  anus,  together  with  its  muscles  and 
glands.  (3)  A  small  perineal  artery  is  detached  to  the  perineum.  In  the  male  the 
trunk  turns  around  the  ischial  arch  as  the  artery  of  tiie  penis  (A.  penis).  This 
vessel,  after  giving  off  the  deep  artery  of  the  penis  (A.  profunda  penis),  which 
supplies  the  artery  of  the  bulb  (A.  bulbi  urethrae)  and  enters  the  corpus  cavemosum, 
is  continued  as  the  dorsal  artery  of  the  penis  (A.  dorsalis  penis)  along  the  dorsum 
penis.  In  the  female  the  terminal  branches  of  the  trunk  go  to  the  vulva,  vestibular 
bulb,  and  clitoris. 

The  Veins 

The  arrangement  of  the  veins  is,  of  course,  correlated  in  general  with  the  arterial 
system,  but  a  few  special  features  are  worthy  of  mention. 

The  anterior  vena  cava  is  formed  by  the  junction  of  short  right  and  left 
brachiocephalic  (or  subclavian)  veins,  and  each  of  the  latter  results  from  the  con- 
fluence of  jugular  and  brachial  veins. 
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The  metatarsal  and  digital  veins  resemble  in  general  the  corresponding  vessels 
of  the  fore  limb. 

The  Lybjph  V£ssels  and  Glands 

The  cistema  chyli  is  large  and  fusiform.  The  thoracic  duct  may  be  single 
throughout,  but  often  divides  anteriorly  into  two  branches,  which  may  then  unite 
and  form  a  dilatation  which  receives  the  left  tracheal  duct  and  the  vessels  from  the 
fore  limb.  The  primitive  plexiform  arrangement  persists  in  varying  degree.  The 
duct  terminates  in  the  left  brachiocephalic  vein. 

The  tracheal  ducts  accompany  the  internal  jugular  veins.  The  right  duct 
opens  into  the  right  brachiocephalic  vein. 

The  submaxillary  lymph  glands  (Fig.  486)  are  commonly  three  in  number  on 
each  side.  They  are  situated  in  the  angle  between  the  masseter  and  the  submaxil- 
lary salivary  gland,  in  relation  to  the  external  maxillary  vein  and  covered  only 
by  the  skin  and  panniculus.  The  number  may  be  reduced  to  two  or  one  with  a 
corresponding  increase  in  size. 

A  small  round  parotid  or  auricular  l3^ph  gland  is  situated  superficially  be- 
tween the  upper  part  of  the  posterior  border  of  the  masseter  and  the  parotid  gland. 

The  phaiyngeal  (or  retropharyngeal)  lymph  glands,  one  or  two  in  number 
on  each  side,  lie  on  the  pharynx  chiefly  under  cover  of  the  submaxillary  salivary 
gland. 

The  prescapular  or  superficial  cervical  Ijrmph  glands  lie  on  the  serratus  magnus 
at  the  anterior  border  of  the  supraspinatus,  embedded  in  a  mass  of  fat.  Usually 
two  or  three  are  present  on  each  side,  but  there  may  be  only  one.  They  are  oval 
and  are  about  an  inch  long  in  a  dog  of  medium  size  when  two  are  present. 

The  axillary  lymph  gland  lies  in  a  mass  of  fat  on  the  inner  face  of  the  lower 
part  of  the  teres  major.     It  is  discoid. 

The  cubital  lymph  gland  is  inconstant.  It  is  situated  on  the  deep  face  of 
the  long  head  of  the  triceps  or  on  the  latissimus  dorsi. 

The  mediastinal  l3^ph  glands  are  small  and  quite  variable  in  arrangement. 
Usually  one  or  two  glands  are  found  on  the  course  of  the  internal  thoracic  ves- 
sels at  the  second  segment  of  the  sternum. 

The  bronchial  lymph  glands  are  commonly  four  in  number.  The  largest  is 
situated  in  the  angle  of  divergence  of  the  chief  bronchi,  two  lie  on  the  origin  of 
the  right  apical  bronchus,  and  the  fourth  is  between  the  aortic  arch  and  the  anterior 
face  of  the  left  bronchus.     They  are  commonly  pigmented. 

The  lumbar  l3^ph  glands  are  small. 

The  mesenteric  lymph  glands  are  represented  chiefly  by  a  long  flattened  mass 
(formerly  known  as  the  pancreas  Aselli)  which  lies  in  the  mesentery  along  the 
course  of  the  anterior  mesenteric  artery  and  vein.  It  is  succeeded  by  three  or 
four  glands  which  lie  along  the  portal  vein  and  appear  to  receive  vessels  from 
the  stomach,  spleen,  liver,  pancreas,  and  great  omentum.  A  few  very  small 
nodes  occur  along  the  colon. 

The  iliac  lymph  glands  are  relatively  large  and  are  situated  at  the  termination 
of  the  aorta  and  the  origin  of  the  iliac  arteries.  Commonly  four  are  present.  Of 
these,  the  two  largest  lie  on  the  psoas  minor  on  each  side  in  relation  to  the  aorta 
and  vena  cava  respectively.  The  other  two  are  in  the  angle  of  divergence  of 
the  internal  iliac  arteries. 

The  superficial  inpilnql  l3^ph  glands  are  situated  in  the  subcutaneous  fat 
behind  the  external  inguinal  ring.  They  are  relatively  large,  especially  when  there 
is  only  one  on  each  side;  two  smaller  ones  may  be  found  instead. 

The  popliteal  lymph  gland — usually  unique,  but  sometimes  double — lies  in 
a  pad  of  fat  on  the  upper  part  of  the  gastrocnemius  between  the  biceps  femoris 
and  semitendinosus.     It  may  project  back  so  as  to  be  superficial  and  palpable. 
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femoral  nerve,  dips  in  between  the  rectus  femoris  and  vastus  internus.  The  ex- 
ternal circumflex  artery  passes  forward  between  the  sartorius  internally  and  the 
rectus  femoris  and  tensor  fasciee  latte  externally  and  supplies  branches  to  these 
muscles  and  the  glutei.  In  addition  to  muscular  branches  of  considerable  size, 
an  articular  branch  (A.  genu  suprema)  arises  a  little  below  the  middle  of  the  thigh 
and  runs  downward  and  forward  to  the  inner  face  of  the  stifle  joint.  The  saphenous 
artety  is  large.  It  arises  from  the  inner  surface  of  the  femoral  a  little  below  the 
middle  of  the  femur,  descends  superficially  to  the  upper  part  of  the  leg  and  divides 
into  two  branches.     The  smaller  anterior  branch  (Ramus  dorsalis)  passes  obliquely 
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downward  and  forward  across  the  inner  surface  of  the  tibia  to  the  flexion  surface  of 
the  hock  and  terminates  in  three  superficial  dorsal  metatarsal  arteries.  The  poste- 
rior branch  (Ramus  plantaris)  pas.ses  down  on  the  inner  face  of  the  gastrocnemius 
and  the  long  digital  flexor.  It  gives  off  a  branch  (A.  tarsea  lateralis)  which  descends 
oMiquely  to  the  external  surface  of  the  tarsus,  and  at  the  posterior  face  of  the  tarsus 
(U'tai'hes  the  internal  and  external  plantar  arteries;  these  descend  on  either  side 
of  tlie  deep  flexor  tendon  and  unite  with  the  p<Tforating  metatarsal  artery  to  form 
the  proximal  plantar  arch.  The  artery  continues  down  the  middle  of  the  plantar 
surface  of  the  metatarsus  and  divides  near  the  motacarpo-phalar^eal  joints  into 
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three  superficial  plantar  metatarsal  arteries.  These  vessels  unite  with  three  deep 
plantar  metatarsal  arteries  which  descend  from  the  proximal  plantar  arch  and  with 
branches  from  the  dorsal  metatarsal  arteries.  From  these  anastomoses  four  digital 
arteries  result ;  of  these,  the  central  two  have  a  common  digital  trunk. 

The  popliteal  and  posterior  femoral  arteries  present  nothing  of  special  interest. 

The  posterior  tibial  artery  is  small,  being  replaced  largely  by  the  saphenous. 
It  supplies  twigs  to  the  flexor  muscles  at  the  upper  part  of  the  leg. 

The  anterior  tibial  artery  descends  on  the  anterior  face  of  the  tibia  and  tarsus 
and  is  continued  as  the  perforating  metatarsal  artery,  which  passes  through  the 
upper  part  of  the  space  between  the  second  and  third  metatarsal  bones  and  concurs 
with  the  plantar  branches  of  the  saphenous  in  the  formation  of  the  plantar  arch. 
Besides  muscular  and  articular  branches,  the  anterior  tibial  supplies  the  external 
or  fifth  dorsal  metatarsal  artery  for  the  outer  side  of  the  fifth  digit.  At  the  proximal 
part  of  the  metatarsus  it  gives  off  three  deep  dorsal  metatarsal  arteries  which 
descend  in  the  intervals  between  the  metatarsal  bones  and  concur  with  the  supers 
ficial  dorsal  and  the  plantar  arteries  in  the  formation  of  the  digital  arteries.  The 
latter  resemble  in  general  arrangement  the  corresponding  arteries  of  the  thoracic 
limb. 

The  internal  iliac  artery  (Fig.  491)  runs  backward  and  a  little  outward  across 
the  ilio-psoas,  and  on  reaching  the  ilium  divides  into  parietal  and  visceral  branches. 
The  parietal  branch  is  the  larger.  It  nms  backward  on  the  lateral  wall  of  the 
pelvis,  passes  out  through  the  lesser  sciatic  notch,  and  breaks  up  into  branches 
which  supply  the  muscles  in  this  region  like  the  posterior  gluteal  (or  ischiatic)  artery 
of  the  horse.  It  gives  off  the  following  branches:  (1)  The  ilio-lumbar  artery 
passes  outward  between  the  ilio-psoas  and  the  shaft  of  the  ilium  and  ramifies 
in  tlie  gluteus  medius,  gi\nng  branches  to  the  ilio-psoas  and  tensor  fascia?  lata; 
it  may  arise  from  the  internal  iliac.  (2)  The  anterior  gluteal  artery  passes  out 
behind  the  posterior  superior  spine  of  the  ilium  and  supplies  branches  to  the  glutei. 

(3)  Muscular  branches  go  to  the  obturator  intemus,  coccygeus,  and  retractor  ani. 

(4)  The  lateral  coccygeal  artery  (A.  caudalis  lateralis  superficialis)  passes  back  at  first 
on  the  outer  face  of  the  coccygeus  and  continues  beneath  the  skin  along  the  side  of 
the  tail.  The  visceral  branch  or  internal  pudic  artery  passes  back  below  the  parietal 
branch  on  the  lateral  face  of  the  rectum,  retractor  ani,  and  coccygeus.  Its  chief 
collateral  branches  are:  (1)  The  umbilical  artery,  which  pursues  a  flexuous  course 
and  supplies  twigs  to  the  bladder,  ureter,  and  vas  deferens.  In  the  bitch  it  gives 
off  a  large  uterine  artery  which  ramifies  chiefly  in  the  body  and  neck  of  the  uterus 
and  the  vagina  and  anastomoses  with  the  utero-ovarian.  (2)  The  middle  haemor- 
rhoidal  artery  arises  near  the  ischial  arch,  passes  upward  and  forward  on  the  lateral 
surface  of  the  rectum,  gains  its  dorsal  surface  and  anastomoses  with  the  posterior 
mesenteric;  it  supplies  the  rectum  and  the  anus,  together  with  its  muscles  and 
glands.  (3)  A  small  perineal  artery  is  detached  to  the  perineum.  In  the  male  the 
trunk  turns  around  the  ischial  arch  as  the  artery  of  the  penis  (A.  penis).  This 
vessel,  after  giving  off  the  deep  artery  of  the  penis  (A.  profunda  penis),  which 
supplies  the  artery  of  the  bulb  (A.  bulbi  urethrse)  and  enters  the  corpus  cavemosum, 
is  continued  as  the  dorsal  artery  of  the  penis  (A.  dorsalis  penis)  along  the  dorsum 
penis.  In  the  female  the  terminal  branches  of  the  trunk  go  to  the  vulva,  vestibular 
bulb,  and  clitoris. 

The  Veins 

The  arrangement  of  the  veins  is,  of  course,  correlated  in  general  with  the  arterial 
system,  but  a  few  special  features  are  worthy  of  mention. 

The  anterior  vena  cava  is  formed  by  the  junction  of  short  right  and  left 
brachiocephalic  (or  subclavian)  veins,  and  each  of  the  latter  results  from  the  con- 
fluence of  jugular  and  brachial  veins. 
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The  metatarsal  and  digital  veins  resemble  in  general  the  corresponding  vessels 
of  the  fore  limb. 

The  Lymph  vessels  and  Glands 

The  cistema  chyli  is  large  and  fusiform.  The  thoracic  duct  may  be  single 
throughout,  but  often  divides  anteriorly  into  two  branches,  which  may  then  unite 
and  form  a  dilatation  which  receives  the  left  tracheal  duct  and  the  vessels  from  the 
fore  limb.  The  primitive  plexiform  arrangement  persists  in  varying  degree.  The 
duct  terminates  in  the  left  brachiocephalic  vein. 

The  tracheal  ducts  accompany  the  internal  jugular  veins.  The  right  duct 
opens  into  the  right  brachiocephalic  vein. 

The  submaxillary  lymph  glands  (Fig.  486)  are  commonly  three  in  number  on 
each  side.  They  are  situated  in  the  angle  between  the  masseter  and  the  submaxil- 
lary salivary  gland,  in  relation  to  the  external  maxillary  vein  and  covered  only 
by  the  skin  and  panniculus.  The  number  may  be  reduced  to  two  or  one  with  a 
corresponding  increase  in  size. 

A  small  round  parotid  or  auricular  lymph  gland  is  situated  superficially  be- 
tween the  upper  part  of  the  posterior  border  of  the  masseter  and  the  parotid  gland. 

The  pharyngeal  (or  retropharyngeal)  lymph  glands,  one  or  two  in  number 
on  each  side,  lie  on  the  pharynx  chiefly  under  cover  of  the  submaxillary  salivary 
gland. 

The  prescapular  or  superficial  cervical  lymph  glands  lie  on  the  serratus  magnus 
at  the  anterior  border  of  the  supraspinatus,  embedded  in  a  mass  of  fat.  Usually 
two  or  three  are  present  on  each  side,  but  there  may  be  only  one.  They  are  oval 
and  are  about  an  inch  long  in  a  dog  of  medium  size  when  two  are  present. 

The  axillary  lymph  gland  lies  in  a  mass  of  fat  on  the  inner  face  of  the  lower 
part  of  the  teres  major.     It  is  discoid. 

The  cubital  lymph  gland  is  inconstant.  It  is  situated  on  the  deep  face  of 
the  long  head  of  the  triceps  or  on  the  latissimus  dorsi. 

The  mediastinal  lymph  glands  are  small  and  quite  variable  in  arrangement. 
Usually  one  or  two  glands  are  found  on  the  course  of  the  internal  thoracic  ves- 
sels at  the  second  segment  of  the  sternum. 

The  bronchial  l3rmph  glands  are  commonly  four  in  number.  The  largest  is 
situated  in  the  angle  of  divergence  of  the  chief  bronchi,  two  lie  on  the  origin  of 
the  right  apical  bronchus,  and  the  fourth  is  between  the  aortic  arch  and  the  anterior 
face  of  the  left  bronchus.     They  are  commonly  pigmented. 

The  lumbar  l3rmph  glands  are  small. 

The  mesenteric  l3rmph  glands  are  represented  chiefly  by  a  long  flattened  mass 
(formerly  known  as  the  pancreas  Aselli)  which  lies  in  the  mesentery  along  the 
course  of  the  anterior  mesenteric  artery  and  vein.  It  is  succeeded  by  three  or 
four  glands  which  lie  along  the  portal  vein  and  appear  to  receive  vessels  from 
the  stomach,  spleen,  liver,  pancreas,  and  great  omentum.  A  few  very  small 
nodes  occur  along  the  colon. 

The  iliac  l3rmph  glands  are  relatively  large  and  are  situated  at  the  termination 
of  the  aorta  and  the  origin  of  the  iliac  arteries.  Commonly  four  are  present.  Of 
these,  the  two  largest  lie  on  the  psoas  minor  on  each  side  in  relation  to  the  aorta 
and  vena  cava  respectively.  The  other  two  are  in  the  angle  of  divergence  of 
the  internal  iliac  arteries. 

The  superficial  ingiiinii!  l3rmph  glands  are  situated  in  the  subcutaneous  fat 
behind  the  external  inguinal  ring.  They  are  relatively  large,  especially  when  there 
is  only  one  on  each  side;  two  smaller  ones  may  be  found  instead. 

The  popliteal  lymph  gland — usually  unique,  but  sometimes  double — lies  in 
a  pad  of  fat  on  the  upper  part  of  the  gastrocnemius  between  the  biceps  femoris 
and  semitendinosus.     It  may  project  back  so  as  to  be  superficial  and  palpable. 


NEUROLOGY 

THE  NERVOUS  SYSTEH 

The  nervous  system  is  a  complex  mechanism  by  which  the  organism  is  brouf^ht 
into  functional  relation  with  its  environment,  and  its  various  parts  are  coordinated. 
For  purposes  of  gross  description  it  is  divided  primarily  into  two  parts,  central 
and  peripheral. 

The  central  nervous  system  (Systema  nervorum  centrale)  comprises  (a)  the 
spinal  cord  (Medulla  spinalis),  and  (6)  the  brain  (Encephalon). 

The  peripheral  nervous  system  (Systema  nervorum  periphericum)  includes 
(a)  the  cerebral  and  spinal  nerves  with  their  ganglia,  and  (&)  the  sympathetic 
nervous  system. 

The  division  into  central  and  peripheral  parts  is  quite  arbitrary  and  is  employed  purely 
afi  a  matter  of  convenience  of  description.  The  fitnjrs  of  which  the  nerves  are  composed  either 
arise  or  end  within  the  central  system,  and  therefore  constitute  an  integral  part  of  the  latter. 
The  structural  and  functional  unit  of  the  nervous  system  is  the  neurone,  which  consists  of  the 
cell-body,  usually  termed  the  nerve-cell,  and  all  its  processes.  The  processes  arise  as  out- 
growths from  the  cell-body  and  conduct  impulses  to  or  from  the  cell.  They  vary  greatly  in 
length,  some  being  less  than  a  millimeter  long,  while  others  extend  from  a  cell  in  the  spinal  cortl 
to  the  distal  end  of  a  limb.  A  nerve  is  composed  of  such  proet^sses,  usually  inclosed  in  a  protecting 
and  insulating  sheath,  and  united  into  bimales  by  connective  tissue.  The  neurones  are  embe<ldeii 
in  a  peculiar  supporting  tissue  termed  neuroglia.  This  consists  of  a  very  intricate  felt  work 
of  gha-fibers,  many  of  which  are  connected  with  the  small  glia-cells  or  astrocytes.  In  a4ldition 
the  nervous  tissue  is  invested  closely  by  a  vascular  layer  of  connective  tissue,  tfie  pia  mater,  from 
which  ingrowths  extend  into  the  nervous  substance  proper.* 

To  the  naked  eye  the  central  nervous  system  appears  to  be  composed  chiefly 
of  two  kinds  of  substance,  white  and  gray.  The  white  matter  (Substantia  alba)  is 
dead  white  in  color  and  is  soft  in  the  natural  state.  It  consists  largely  of  medullated 
nerve-fibers,  packed  closely  together  and  arranged  more  or  less  clearly  in  large  or 
small  bundles  or  tracts  (Funiculi,  fasciculi).  The  gray  matter  (Substantia  grisea) 
is  usually  brownish-gray  in  color,  often  with  a  tinge  of  pink.  It  is  softer  than  the 
white  substance  and  much  more  vascular.  It  is  composed  chiefly  of  cell-lxxlios 
and  non-medullated  processt\s.  In  some  situations  it  is  modified  to  form  the 
gelatinous  substance  (Substantia  gelatinosa),  which  is  pale  yellowish-gray  and 
jelly-like. 

Ganglia  are  gray  masst^s  found  on  the  dorsal  roots  of  the  spinal  nerves  and  on 
the  course  of  many  nerves.  They  are  commonly  ovoid  in  form  and  are  inclosetl  in 
a  fibrous  capsule.  They  are  composed  largely  of  the  cell-lxxlies  of  neurones,  but 
have  connected  with  and  passing  through  them  nerve-fibers  (processes)  which 
extend  peripherally  and  centrally.  In  origin  and  function  the  spinal  ganglia 
belong  properly  to  the  central  system,  but  it  is  customary  to  include  them  with  the 
peripheral  part  in  gross  anatomical  descriptions. 

Nerves  are  conducting  trunks  compostul  of  bundles  of  parallel  nerve-filx^rs. 
They  are  enveloped  in  a  fibro-elastic  sh(»ath,  the  epineurium,  which  contains  the 
blood  and  lymph  voss<»ls.  They  are  classifi(»d  according  to  their  central  connec- 
tions as  cranial  or  cerebral,  spinal,  and  sympathetic.  The  groups  of  cells  of  which 
the  nerve-fibers  are  process(»s  are  termed  the  nuclei  of  origin  or  termination  of 
the  nerves,  according  as  the  latter  conduct  impulses  in  a  peripheral  or  central  direc- 
tion.    On  the  same  basis  the  nerve-fibers  are  designated  efferent  and  afferent 

*  Limitations  of  space  and  the  purpose  of  this  work  preclude  consideration  of  the  finer 
structure  of  the  nervous  system,  for  which  ample  literature  is  available. 
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respectively.  A  bundle  of  fibers  which  passes  from  one  nerve-trunk  to  another  is 
called  an  anastomotic  branch  (Ramus  anastomoticus).  In  some  situations  the 
exchange  of  branches  between  adjacent  nerves  is  so  free  as  to  constitute  a  nerve- 
plexus  (Plexus  nervorum).  The  term  ramus  commtmicans  is  properly  restricted 
to  branches  which  connect  the  ventral  divisions  of  the  spinal  nerves  with  adjacent 
ganglia  or  nerves  of  the  sympathetic  system.  The  terminal  twigs  of  the  nerves  are 
designated  according  to  their  distribution  as  muscular  branches  (Rami  musculares), 
cutaneous  nerves  (Nervi  cutanei),  and  articular  nerves  (Nervi  articulares).  The 
muscular  branches  are  motor  in  function,  the  cutaneous  and  articular  sensory,  but 
all  contain  vasomotor  fibers  which  control  the  caliber  of  the  blood-vessels. 


THE  MENINGES 

The  central  organs  of  the  nervous  system  are  inclosed  in  three  meninges  or 
membranes.  From  without  inward  these  are:  (1)  the  dura  mater,  (2)  the  arach- 
noidea,  and  (3)  the  pia  mater. 

THE  DURA  MATER 

The  diura  mater  is  a  dense  resistant  membrane  of  white  fibrous  tissue;  in  the 
fresh  state  it  is  bluish-white  in  color.  On  account  of  the  difference  in  its  arrange- 
ment within  the  cranium  from  that  in  the  spinal  canal  it  is  customary  to  describe 
it  as  consisting  of  two  parts,  cerebral  and  spinal;  these  portions  are  continuous  with 
each  other  at  the  foramen  magnum. 

The  cerebral  dura  mater  (Dura  mater  encephali)  is  adherent  to  the  interior 
of  the  cranium,  and  may  be  regarded  as  forming  an  internal  periosteum  for  the 
bones  here  as  well  as  being  an  envelope  of  the  brain.  Its  outer  surface  is  connected 
with  the  bony  wall  of  the  cranial  cavity  by  numerous  fine  fibrous  strands  and  by 
blood-vessels;  hence  it  appears  rough  in  many  places  when  separated  from  the  wall. 
The  degree  of  adhesion  varies  greatly  at  different  points.  It  is  most  firmly  attached 
at  the  various  projections,  e.  g.,  the  internal  sagittal  crest,  the  tentorium  osseum, 
the  petrosal  crest;  also  at  the  base  and  the  foramen  magnum.  Before  the  sutures 
are  closed  the  dura  is  connected  with  the  sutural  ligaments  and  through  them  is 
continuous  with  the  external  periosteum.  The  cranial  nerves  receive  sheaths  from 
the  dura,  which  is  thus  continuous  without  the  cranium  with  the  epineurium  and 
periosteum.  Along  the  roof  and  sides  (except  as  noted  above)  the  adhesion  is 
relatively  slight,  and  lymph-spaces  are  said  to  exist  between  the  dura  and  the  bone. 
The  internal  surface  of  the  dura  is  smooth  and  glistening,  since  it  is  lined  by 
endothelium  and  is  moistened  by  a  fluid  resembling  l>Tnph;  it  forms  the  outer 
boundary  of  the  subdural  space.  In  accordance  with  its  double  function  the  dura 
is  composed  of  two  layers,  which  are,  however,  intimately  adherent  to  each  other 
in  most  places  in  the  adult.  The  venous  sinuses  are  channels  between  the  two 
layers  and  are  lined  by  endothelium.  They  have  been  described  with  the  other 
vessels. 

Several  folds  or  septa  are  given  off  from  the  inner  surface  of  the  dura;  these 
project  into  the  cavity  between  the  gross  subdivisions  of  the  brain.  These  septa 
are:  (1)  the  falx  cerebri;  (2)  the  tentorium  cerebelli;  and  (3)  the  diaphragma  sellae. 

The  falx  cerebri  is  a  sickle-shaped  median  partition  which  projects  downward 
in  the  great  longitudinal  fissure  between  the  cerebral  hemispheres.  It  is  attached 
above  to  the  internal  sagittal  crest,  in  front  to  the  crista  galli,  and  behind  to  the 
tentorium  osseum.  Its  superior  border  is  convex  and  separates  into  two  layers 
which  inclose  the  superior  longitudinal  sinus.  Its  lower  border  is  concave  and 
lies  over  the  corpus  callosum.  The  falx  is  thick  above,  but  much  thinner  below, 
and  in  some  places  cribriform. 
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In  the  horse  the  posterior  part  of  the  falx  cerebri  does  not  extend  to  the  corpus  calloeuzn,  and 
hence  the  hemispheres  are  here  in  contact  and  adherent  to  each  other  over  a  small  are&.  In  the 
ox  and  pig  the  falx  does  not  descend  so  far  as  in  the  horse,  while  in  the  dog  it  completely  separates 
the  hemispheres. 

The  tentorium  cerebelli  is  a  crescentic  transverse  fold  which  separates  the 
cerebellum  from  the  posterior  poles  of  the  cerebral  hemispheres.  It  is  attached 
above  to  the  tentorium  osseum  and  laterally  to  the  petrosal  crests.  Its  lo^wer 
border  is  thin,  concave,  and  free;  it  forms  the  upper  and  lateral  boundaries  of  an 
opening  (Incisura  tentorii)  which  incloses  the  mid-brain. 

The  diaphragma  sells  is  a  small  circular  fold  which  roofs  over  the  sella  turcica 
and  the  pituitary  body.  It  is  perforated  centrally  by  an  opening  (Foramen  dia- 
phragmatis)  for  the  infundibulum. 

The  falx  cerebelli,  a  sickle-shaped  fold  which  projects  into  the  median  notch  between  the 
cerebellar  hemispheres  in  man,  is  not  present  in  the  domesticated  animals.  There  is  iiu»temd 
merely  a  slight  tnickening  of  the  dura. 

The  spinal  dura  mater  (Dura  mater  spinalis)  forms  a  tube  around  the  spinal 
cord  from  the  foramen  magnum  to  the  second  or  third  segment  of  the  sacrum.      It 
is  separated  from  the  periosteum  of  the  spinal  canal  by  a  considerable  epidural 
space  (Cavum  epidurale)  which  is  occupied  by  fatty  connective  tissue  and  veins- 
It  is  held  in  position  chiefly  by  the  sheaths  which  it  furnishes  to  the  roots  of  the 
spinal  nerves,  and  in  its  anterior  part  by  two  ligaments;  the  latter  connect  it  \rith 
the  inferior  atlanto-occipital  membrane  and  with  the  odontoid  process.     It  is  lar^i^ 
in  proportion  to  its  contents,  but  its  diameter  is  not  uniform.     It  is  largest  in  the 
atlas,  small  in  the  thoracic  region,  and  becomes  very  small  in  its  terminal  part, 
where  it  incloses  the  delicate  filum  terminale  of  the  spinal  cord. 

The  subdural  space  (Cavum  subdurale)  is  the  cavity  between  the  inner  surface 
of  the  dura  mater  and  the  arachnoidea.  It  is  a  mere  capillarj'  space  which  contains 
just  sufficient  fluid  to  moisten  its  surfaces;  this  fluid  is  usually  regarded  as  l>Tnph, 
which  is  replenished  by  filtration  through  the  walls  of  the  blood-vessels.  The 
space  is  in  communication  with  the  Ijrmph-paths  of  the  nerve-sheaths. 


THE  ARACHNOIDEA 

The  arachnoidea  is  a  very  delicate  and  transparent  membrane  situated  between 
the  dura  and  pia  mater.  Its  outer  surface  forms  the  inner  wall  of  the  subdural 
space  and  is  covered  by  a  layer  of  endothelium  continuous  with  that  of  the  opposed 
surface  of  the  dura  mater.  Between  it  and  the  pia  mater  is  the  subarachnoid  space 
(Cavum  subarachnoideale)  which  contains  the  cerebrospinal  fluid.  An  inner  sur- 
face can  scarcely  be  said  to  exist,  since  deeply  the  membrane  becomes  a  reticulum 
of  fine  fibers  which  traverse  the  subarachnoid  space  and  are  attached  to  the  pia 
mater.  The  arachnoidea  furnishes  sheaths  to  the  cerebral  nerves  from  their  super- 
ficial origins  to  a  variable  but  usually  short  distance  l)eyond  the  emergence  from 
the  dursal  sac.     In  the  case  of  the  optic  nerve  this  sheath  extends  to  the  eyeball. 

The  arachnoidea  of  the  brain  (Arachnoidea  encephali),  except  in  the  case  of 
the  great  longitudinal  and  transverse  fissures,  does  not  dip  into  the  sulci  on  the 
surface  of  the  brain.  On  the  summits  of  the  g>Ti  it  is  so  closely  attached  to  the  pia 
mater  that  the  two  form  practically  a  single  membrane.  Its  outer  part  bridges 
over  the  sulci,  and  here  the  subarachnoid  space  is  partially  divided  up  by  the  loose 
arachnoid  tissue  into  intercommunicating  cavities.  In  certain  situations  the 
arachnoidea  is  separated  from  the  pia  by  spaces  of  considerable  depth  and  extent. 
These*  enlargements  of  the  subarachnoid  space  are  termed  subarachnoid  dstems 
(Cisterme  subarachnoidales).  In  them  the  subarachnoid  tissue  does  not  form  a 
close  network,  but  consists  of  a  relatively  small  numl)er  of  long,  thread-like  strands 
which  traverse  the  cavity. 
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The  chief  cistemse  are:  (1)  the  cisterna  magna,  which  b  at  the  angle  formed  between  the 
posterior  face  of  the  cerebellum  and  the  upper  surface  of  the  medulla  oblongata.  It  communi- 
cates with  the  fourth  ventricle  through  the  foramen  of  Magendie  (in  man) ;  and  behind  with  the 
wide  subarachnoid  space  of  the  spinal  cord;  (2)  the  cisterna  pontis  on  the  ventral  surface  of  the 
pons;  (3)  the  cisterna  basalis,  which  lies  at  the  base  of  the  cerebrum  and  is  divided  by  the  optic 
chiasma  into  two  parts  (cisterna  chiasmatis,  cisterna  interpeduncularis) ;  (4)  the  cisterna  fossm 
lateraUs,  situated  at  the  lower  part  of  the  lateral  fissure  (of  Sylvius),  and  continuous  with  the 
cisterna  basalis. 

Along  the  upper  border  of  the  faix  cerebri  the  arachnoidea  bears  bulbous 
excrescences^  the  arachnoid  granulations  or  Pacchionian  bodies.  These  are  in- 
closed in  thin  evaginations  of  the  dura  ihater  and  project  into  the  sagittal  sinus 
or  the  parasinoidal  sinuses  along  either  side  of  it.  In  some  cases  they  are 
suflSciently  large  to  exert  pressure  on  the  bone  and  produce  in  it  depressions  of 
variable  depth. 

The  spinal  arachnoidea  (Arachnoidea  spinalis)  is  directly  continuous  with  that 
of  the  brain  at  the  foramen  magnum.  It  forms  a  relatively  wide  tube  around  the 
spinal  cord,  so  that  the  latter  (inclosed  in  the  pia)  is  surrounded  by  a  very  consider- 
able quantity  of  cerebrospinal  fluid.  The  spinal  subarachnoid  space  is  traversed 
by  fewer  arachnoid  trabeculse  than  is  the  case  in  the  cranium.  It  is  partially  sub- 
divided by  three  imperfect  septa.  One  of  these,  the  septum  dorsale,  is  median  and 
dorsal.  The  other  two,  the  ligamenta  denticulata,  are  lateral  and  will  be  described 
with  the  pia  mater. 

PIA  MATER 

The  pia  mater  is  a  delicate  and  very  vascular  membrane  which  invests  closely 
the  surface  of  the  brain  and  spinal  cord  and  sends  processes  into  their  substance. 
It  also  furnishes  sheaths  to  the  nerves,  which  blend  outside  of  the  dural  sac  with  the 
epineurium. 

The  pia  mater  of  the  brain  (Pia  mater  encephali)  follows  accurately  all  the 
inequalities  of  the  surface,  dipping  into  all  the  fissures  and  sulci  of  the  cerebrum, 
and  into  the  larger  fissures  of  the  cerebellum.  Its  external  surface,  which  forms  the 
inner  boundary  of  the  subarachnoid  space,  is  covered  by  a  layer  of  endothelium. 
From  its  deep  face  numerous  trabeculse  are  given  off  which  penetrate  into  the  sub- 
stance of  the  brain  and  cord,  forming  a  path  for  the  blood-vessels,  and  concurring 
with  the  neuroglia  in  forming  the  supporting  tissue  of  the  nervous  substance  proper. 
The  larger  blood-vessels  of  the  brain  lie  within  the  subarachnoid  space,  but  the 
smaller  vessels  ramify  in  the  pia,  forming  rich  plexuses.  The  twigs  which  penetrate 
into  the  gray  matter  are  inclosed  in  pial  sheaths.  They  are  end-arteries,  i.  e., 
constitute  the  entire  supply  of  the  district  which  they  enter  and  do  not  anastomose 
with  adjacent  vessels. 

Two  important  folds  of  the  pia  extend  into  the  two  great  transverse  fissures 
of  the  brain;  these  processes  overlie  the  third  and  fourth  ventricles  and  are  known 
as  the  tel«  chorioides  of  these  cavities.  They  constitute  paths  for  the  deeper 
vessels  and  their  edges  contain  vascular  convolutions  which  are  known  as  chorioid 
plexuses.     They  will  receive  further  consideration  more  appropriately  later. 

The  spinal  pia  mater  (Pia  mater  spinalis)  is  thicker  and  denser  than  that  of 
the  brain.  It  has  a  strong  outer  layer  of  fibrous  tissue,  most  of  the  fibers  of  which 
are  longitudinal.  The  inner  layer  is  vascular  and  adheres  closely  to  the  surface 
of  the  cord  because  it  sends  numerous  processes  into  it.  It  sends  a  fold  into  the 
median  ventral  fissure  and  also  helps  to  form  the  median  dorsal  septum  of  the  cord. 
Along  the  median  ventral  line  it  forms  a  band-like  thickening,  the  linea  splendens, 
along  which  the  ventral  spinal  artery  runs.  On  each  side  the  pia  mater  gives  oflf 
a  strong  longitudinal  band,  the  ligamentum  denticulatmn,  which  is  connected 
externally  with  the  dura  mater.  The  inner  or  pial  border  extends  in  a  line  between 
the  dorsal  and  ventral  roots  of  the  nerves.    The  out^r  or  dural  border  is  denticu- 
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lated  and  to  a  large  extent  free.    The  dentieulations  are  attached  to  the  dura 
between  the  nerve-roots. 


NERVOUS  SYSTEH  OF  THE  HORSE 

The  Spinal  Cord 

The  spinal  cord  (Medulla  spinalis)  is  the  part  of  the  central  nervous  s\*steni 
which  is  situated  in  the  vertebral  canal.  It  extends  from  the  foramen  magnum  to 
about  the  middle  of  the  sacrum. 

In  the  horse  its  average  length  is  about  76  to  78  inches  (ea.  190  to  195  cm.), 
and  its  weight  about  83^  to  9  ounces  (ca.  240  to  255  grams). 

It  is  approximately  cylindrical,  but  more  cr  less  flattened  dorso-vent rally. 
There  is  no  line  of  demarcation  between  it  and  the  medulla  oblongata,  but  for  prac- 
tical purposes  the  division  is  usually  assumed  to  be  at  the  posterior  border  of  the 
foramen  magnum.  Its  posterior  part  tapers  rapidly  to  a  point,  forming  the  conus 
meduUaiis.    This  is  prolonged  for  a  short  distance  by  the  slender  Slum  terminale. 

Forty-two  pairs  of  spinal  nerves  are  connected  with  the  sides  of  the  spinal  cord. 
They  are  classified  as  eight  cervical,  eighteen  thoracic,  six  lumbar,  five  sacral,  and 
five  coccygeal.  According  to  the  attachments  of  these  series  of  nerves  the  spinal 
cord  is  divided  into  cervical,  thoracic,  lumbar,  and  sacral  parts. 

In  a  horse  about  16'  i  hands  high  these  parts  measured  65  em.  (ca.  26  in.),  86  cm.  (ca.  34.4 
in.),  27  cm.  (ca.  10.8  in.),  and  15  cm.  (ca.  6  in.)  respectively  (Dexler). 

In  the  embryo  these  divisions  correspond  primitively  to  the  regions  of  the 
vertebral  column,  but  later,  through  unequal  growth  of  the  cord  and  spine,  the 
correspondence  between  the  two  is  not  at  all  exact  in  the  anterior  regions  and  is 
lost  in  the  last  two.  The  lumbar  part  of  the  cord  in  the  horse  ends  at  the  junction 
of  the  fifth  and  sixth  lumbar  vertebra?,  so  that  the  roots  of  the  last  lumbar  nerve 
must  run  backward  the  length  of  the  last  lumbar  vertebra  to  reach  the  inter\Trte- 
bral  foramen  through  which  it  emerges.  The  conus  medullaris  n-achc^s  only  to  the 
anterior  part  of  the  sacral  canal,  so  that  the  roots  of  the  sacral  and  coccygeal  ner\-es 
extend  backward  in  the  spinal  canal  for  a  considerable  distance,  forming  a  leash 
of  bundles,  in  the  center  of  which  lie  the  conus  medullaris  and  the  filum  terminale. 
This  arrangement  is  expressively  designated  the  cauda  equina. 

Each  pair  of  spinal  nerves  is  attached  by  its  root-fibers  to  a  certain  length  of 
the  cord,  and  the  latter  is,  therefore,  regarded  as  consisting  of  as  many  segments 
as  there  are  nerves.  It  is  to  be  noted,  however,  that  there  is  no  line  of  demarcation 
between  the  segments  other  than  the  intervals  between  the  root-fibers  of  adjacent 
nerves. 

The  segments  are  of  diflForent  lenirths;  the  lonjiest  are  the  third  to  the  sixth  cemcal,  which 
measure  11,  10,  10,  and  S.o  cm.  rfspt'ctively.  The  spinal  nervc:^  are  in  general  designated  accord- 
ing to  the  vertehne  behind  which  they  emerge  from  the  vertehral  canal.  In  the  neck,  however, 
there  are  eight  pairs  of  nerves  and  only  seven  vertehne;  here  the  first  nerve  emerges  through  the 
intervertebral  foramen  of  the  atlas  and  the  eighth  between  the  last  c-ervieal  and  the  first  thoracic 
vertebra. 

In  the  greater  part  of  the  thoracic  region  the  spinal  cord  is  fairly  uniform  in 
size,  but  there  are  two  conspicuous  wide  enlargements  which  involve  the  segments 
with  which  the  nerv(*s  of  the  limbs  are  connected.  The  cervical  enlargement 
(Intumescontia  cervicalis)  begins  gradually  in  the  fifth  cervical  vertebra  and  sub- 
sides in  th(»  second  thoracic.  Its  maximum  transversa*  diameter  is  al)out  an  inch 
(ca.  25  mm.)  and  its  dorso-ventral  nearly  half  an  inch  (ca.  12  mm.).  The  lumbar 
enlargement  (Intumescentia  lumhalis)  is  situated  in  the  fourth  and  fifth  lumbar 
vertebrae.     It  is  a  little  narrower  than  the  cervical  enlargement,  and  its  dorso- 
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ventral  diameter  is  also  slightly  smaller.     Behind  this  the  cord  tapers  rapidly  to 
form  the  conus  meduUaris.     The  tip  of  the  latter  is  continued  by  a  delicate  glisten- 
ing strand,  the  filum  teiuuoale,  which  is  composed  largely  of  fibrous  tissue  con- 
tinued from  the  pia  mater,  covered  by 
arachnoid. 

The  surface  of  the  spinal  cord  is 
divided  into  two  similar  halves  by  a 
dorsal  median  groove  (Sulcus  mc<lianus 
dorsalis)  and  a  ventral  median  fissure 
(Fissura  mediana  vontralis).  On  either 
side  of  the  former  is  the  dorso-lateral 
groove  (Sulcus  dorsalis  lateralis)  at 
which   the  fibers  of  the  dorsal   nerve- 

M 
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roots  enter  the  cord ;  it  is  faint  except 
at  the  enlargements,  and  is  represented 
by  two  grooves  in  the  first  cervical 
segment.  The  ventral  root-fibers  as 
they  emerge  from  the  cord  do  not 
form  a  continuous  scries,  but  arise 
from  a  zone  (Area  radicularis  ven- 
traiis)  3  to  ,">  mm.  in  width  a  little  lateral  to  the  ventral  median  fissure, 
and  no  groove  is  found  here.  In  the  greater  part  of  the  cervical  region  and 
the  anterior  part  of  the  thoracic  region  there  is  a  shallow  dorsal  paramedian 
groove    (Sulcus   intermedius   dorsalis)   a  short  distance   lateral    to   the   median 


.|.lriia   iirtery;    7.   I.iu.ilal'  artery:    H.  |«n,;    9. 

■rwh- 

of  firal  Biul  nwonj   M-gnfenlB   of  Kiiina]  cord:    I 

7-.  N. 

wrworj',  mBfull»ry  iiarl;  XI'.  mreiwory.  Hr>nB 

IpBrt; 

ronl. 

(Urxler.  in  EllMhermr-BBum.  AmbI,  .1.  Ilau.xicr 

THE  SPINAL  CORD  651 

dorsal  column  or  horn  is  elongated  and  narrow  and  tapers  to  a  point  which  extends 
almost  to  the  surface  of  the  cord  at  the  attachment  of  the  dorsal  root-fibers  of  the 
spinal  nerves.  Its  apex  or  tip  consists  of  gray  matter  which  is  lighter  in  color  and 
less  opaque  than  that  of  the  rest  of  the  horn  and  is  termed  the  substantia  gelatinosa 
(Rolandi).  The  ventral  column  or  horn  is  short,  thick  and  rounded,  and  is  sepa- 
rated from  the  surface  of  the  cord  by  a  thick  layer  of  white  matter,  through  which 
the  fibers  of  the  ventral  roots  of  the  spinal  nerves  pass.  From  the  middle  of  the 
cervical  region  to  the  lumbar  region  there  is  a  medial  projection  of  gray  matter  on 
the  lower  part  of  the  dorsal  column;  this  is  the  nucleus  dorsalis  or  Clarke's  column. 
In  the  anterior  part  of  the  cord  there  is  an  outward  projection  of  the  gray  matter  at 
the  base  of  the  ventral  horn;  this  is  termed  the  lateral  coliunn  or  horn.  The 
demarcation  between  the  gray  and  white  matter  is  in  many  places  indistinct;  this 
is  especially  the  case  laterally,  where  processes  of  gray  matter  extend  into  the  white 
substance,  producing  what  is  known  as  the  formatio  reticularis. 

Cro6s-6ections  of  the  spinal  cord  present  the  following  gross  rep;ional  characters:  (1) 
The  cervical  cord  near  the  medulla  is  compressed  dorso-ventraJly.  Its  width  is  about  18  mm. 
and  its  greatest  thickness  about  8  mm.  It  has  dorsally  a  deep  median  sulcus  and  a  distinct 
dorso-lateral  sulcus.  Lateral  grooves  are  also  present.  The  dorsal  comua  are  strongly  everted. 
Each  has  an  expanded  head,  which  comes  very  close  to  the  surface  of  the  cord,  and  has  an 
extensive  cap  of  substantia  gelatinosa.  The  neck  is  distinct.  The  ventral  comua  are 
short  and  blunt  and  diverge  very  Uttle.  The  gray  commissure  is  about  in  the  middle 
of  the  section  and  2.5  mm.  in  length.  According  to  Dexler  the  colunm  between  the  median 
and  lateral  grooves  dorsally  is  the  funiculus  cuneatus,  the  funiculus  gracilis  being  very 
small  and  not  showing  on  the  surface  in  this  region.  In  the  middle  of  the  cervical  region 
the  diameters  are  about  16  mm.  and  10  mm.  respectively.  The  ventral  surface  is  somewhat 
flattened.  The  dorsal  comua  have  pointed  ends  and  turn  decidedly  outward.  The  ventral 
cornua  are  short  and  thick  and  are  directed  very  slightly  outward;  their  ends  are  about  4  mm. 
from  the  ventral  surface.  The  gray  commissure  is  just  above  the  middle  of  the  section  and  is 
about  2  mm.  long.  The  cervical  enlargement  measures  al>out  25  mm.  transversely  and  12  mm. 
vertically.  The  tlorsal  comua  are  smaller  than  the  ventral  and  have  a  large  cap  of  substantia 
gelatinosa.  The  ventral  cornua  are  short  and  thick,  curve  strongly  outward,  and  are  about  4  mm. 
from  the  ventral  surface.  Each  bears  a  prominence  on  its  inner  side  near  the  base.  The  gray 
commissure  is  considerably  above  the  middle  of  the  section  and  is  about  4  mm.  long.  (2)  In 
the  middle  of  the  thoracic  region  the  cross-section  is  biconvex,  the  ventral  surface  being  the  more 
strongly  curved.  The  transverse  diameter  is  about  15  mm.  and  the  dorso- ventral  about  10  mm. 
The  gray  columns  are  close  together,  the  gray  commissure  being  only  about  1  mm.  in  length, 
and  lying  considerably  above  the  middle  of  the  section.  The  dorsal  cornua  are  short  and  have 
slightly  enlarged  ends.  The  ventral  comua  have  a  uniform  diameter,  turn  very  little  outward, 
and  end  about  3  mm.  from  the  ventral  surface.  (3)  The  lumbar  enlargement  is  much  flattened, 
especially  dorsally.  The  transverse  diameter  is  about  22  mm.  and  the  dorso-ventral  9  to  10  mm. 
The  comua  are  very  large.  The  ventral  cornua  are  thick  and  rounded  and  turn  sharply  outward: 
they  end  about  2  nmi.  from  the  ventral  surface.  The  dorsal  comua  are  smaller  and  snorter  ana 
do  not  diverge  so  strongly.  The  gray  commissure  is  about  in  the  middle  of  the  section  and  is 
about  3  mm.  long.  In  the  third  lumbar  vertebra  the  cord  is  about  3  mm.  narrower  and  thicker, 
and  both  surfaces  are  about  equally  convex.  The  dorsal  comua  are  smaller,  considerably 
everted,  and  constricted  in  the  middle.  The  ventral  comua  are  very  short  and  do  not  tum  out- 
ward. (4)  In  the  first  sacral  vertebra  the  cord  is  almost  round  and  is  5  to  6  mm.  in  diameter; 
the  cornua  are  relatively  very  large  and  the  commissure  has  the  form  of  a  high  intermediate  mass. 

The  ventral  hom  contains  large  cells,  the  axones  of  which  emerge  as  the  fibers  of  the  ventral 
nerve-roots  (Fila  radicularia).  The  axones  of  many  cells  cross  to  the  opposite  side  in  the  white 
commissure  and  pass  out  in  a  ventral  root  of  that  side,  or  enter  the  white  matter  and  pass  forward 
and  backward,  associating  various  segments  of  the  cord.  Some  pass  to  the  ventraf  hom  of  the 
opposite  side  at  the  same  or  at  different  levels.  Others  pass  to  the  periphery  of  the  cord,  join 
tne  cerebellospinal  fasciculus,  and  extend  to  the  cerebellum.  Scattered  through  the  gray  matter 
are  many  smaller  cells  with  axones  which  pursue  a  short  course  and  serve  to  connect  different 
parts  of  the  gray  matter. 

The  white  matter  of  the  spinal  cord  is  divided  into  three  pairs  of  columns. 
The  dorsal  columns  (Funiculi  dorsales)  lie  on  either  side  of  the  dorsal  median  septum 
and  extend  outward  to  the  dorso-lateral  groove  and  the  dorsal  gray  column.  The 
ventral  colimuis  (Funiculi  ventrales)  are  situated  on  either  side  between  the  median 
fissure  and  the  ventral  gray  columns.  They  are  connected  above  the  fissure  by 
the  white  commissure.  The  lateral  columns  (Funiculi  laterales)  lie  external  to  the 
gray  columns  on  either  side;  their  Hmits  are  indicated  superficially  by  the  dorso- 
lateral groove  and  the  emergence  of  the  ventral  root-fibers.     The  paramedian 
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groove  (where  present)  indicates  a  subdivision  of  the  dorsal  column  into  two 

culi  or  tracts;  the  inner  of  these  is  the  fasciculus  gracilis  (GolFs  column) ;  the  outer, 

the  fasciculus  cuneatus  (Burdach's  column). 

The  amounts  of  gray  and  white  matter  vary  greatly  in  different  parts  of  the 
cord  both  absolutely  and  relatively.  In  cross-section  the  absolute  areas  of  both  are 
greatest  in  the  enlargements.  The  relative  area  of  gray  matter  is  smallest  in  the 
thoracic  region  (except  at  its  anterior  end),  and  increases  from  the  lumbar  enlarge- 
ment backward. 

Investigations  have  shown  that  in  man  the  columns  of  white  matter  are  subdivided  into 
fasciculi  or  tracts,  which  constitute  definite  conducting  paths  of  greater  or  less  length.  Our 
knowledge  of  the  tracts  in  the  domesticated  animab  is  very  limited,  and  it  is  quite  unsafe  to  make 
inferences  from  the  arrangement  in  man.  As  evidence  of  this  it  may  be  noted  that  the  ventral 
cerebrospinal  or  direct  pyramidal  tract  of  man  cannot  be  recognized  as  such. 

The  dorsal  white  columns  consist  essentially  of  two  sets  of  axones.     The  afferent  or  sensory 
axones  which  come  from  the  cells  of  the  spinal  ganglia  enter  as  the  dorsal  roots  of  the  spinal  ner*-es 
and  divide  into  two  branches  in  the  \'icinity  of  the  dorsal  gray  column.     The  anterior  (ascen<ling) 
branches  form  the  direct  sensory  path  to  the  brain  and  extend  in  the  fasciculus  cuneatus  an<i 
fasciculus  gracilis  or  corresponding  tracts  to  nuclei  in  the  medulla  oblongata.     The  posterior 
(descending)  branches  extend  backward  for  varying  distances  and  give  off  numerous  collaterals 
to  cells  of  tine  gray  column,  thus  forming  part  of  the  mechanism  for  the  mediation  of  reflex  action. 
Some  collaterals  cross  in  the  white  commissure  to  the  opposite  side.     Many  of  these  fibers  are 
collected  in  the  comma-shaped  tract  between  the  fasciculus  gracilis  and  cuneatus.     The  second 
set  of  axones  arises  from  the  smaller  cells  of  the  gray  column.     They  enter  the  white  matter, 
divide  into  anterior  and  posterior  branches,  forming  the  fasciculi  proprii  or  ground  bundles  of  the 
cord.     Some  branches  cross  to  the  opposite  side.     The  function  of  this  set  of  axones  is  chiefly 
to  associate  various  levels  of  the  cord. 

The  lateral  columns  contain  some  axones  of  the  dorsal  nerve-roots,  which  (in  man)  are 
grouped  in  the  marginal  tract  of  Lissauer,  situated  just  dorsal  to  the  apex  of  the  dorsal  horn. 
The  cerebellospinal  fasciculus  (direct  cerebellar  tract  of  Flechsig)  extends  along  the  periphery 
of  the  lateral  column.  It  contains  the  axones  of  the  cells  of  the  nucleus  dorsalis  (Clarke's  column), 
which  proceed  to  the  medulla  oblongata  and  enter  the  cerebellum  by  the  restiform  body.  The 
rubrospinal  tract  of  Monakow  appears  to  take  the  place  of  the  lateral  cerebrospinal  fasciculus  or 
crossed  pyramidal  tract  of  man.  It  lies  at  the  inner  side  of  the  cer3l>ellospinal  fasciculus.  Its 
fibers  arise  in  the  nucleus  ruber  of  the  mid-brain,  cross  the  median  plane  (decussation  of  Forel), 
and  pass  backward  in  the  tegmentum  and  medulla  oblongata  to  the  lateral  colunm  of  the  cord. 
It  is  a  path  for  motor  impulses  coming  from  the  cerebral  cortex  and  the  cerebellum.  The  lateral 
fasciculus  proprius  or  ground-bundle  is  deeply  situated  at  the  side  of  the  gray  columns.  The 
bulk  of  its  fibers  are  axones  of  cells  of  the  posterior  comu  which  divide  into  anterior  and  posterior 
branches.  They  are  intersegmental  paths  which  associate  different  levels  of  the  gray  matter  of 
the  cord.     The  significance  of  the  remaining  fibers  is  not  yet  known. 

The  ventral  white  columns  do  not  contain  a  ventral  cerebrospinal  or  direct  pyramidal  tract, 
as  in  man.  There  is  a  small  tract  (Fasciculus  intracoramissuralis  ventralis)  al)ove  the  white 
commissure,  which  separates  it  from  the  rest  of  the  ventral  column.  It  extends  to  the  middle  of 
the  thoracic  region.  It  consists  of  intersegmental  fibers,  and  contains  in  the  anterior  part  of 
the  cervical  cord  in  the  sheep  and  goat  both  crassed  and  direct  pyramidal  fibers.  The  descending 
cerebellospinal  fasciculus  extends  from  the  cerebellum  to  the  lumbar  region.  In  the  cerv'icd 
region  it  occupies  a  semilunar  area  which  reaches  almost  to  the  surface  ventro-laterally.  Scattered 
fibers  belonging  to  it  lie  also  in  the  me<lial  part  of  the  ventral  column.  Posteriorly  it  diminishes 
in  size  and  comes  to  occupy  a  position  next  to  the  ventral  median  fissure,  corresponding  to  the 
sulco-marginal  fasciculus  of  man  (Dexler). 


The  Brain 

The  brain  or  encephalon  is  the  part  of  the  central  nervous  system  that  is 
situated  in  the  cranial  cavity.  It  is  the  enlarged  and  highly  modified  cephalic 
part  of  the  primitive  neural  tube.  It  conforms  rather  closely  in  size  and  shape  to 
the  cavitv  in  which  it  lies. 

Its  average  weight  without  the  dura  mater  is  about  23  ounces  (ca.  650  gm.), 
and  forms  about  }  of  1  per  cent,  of  the  body-weight. 

It  is  desirable  to  examine  the  gc^neral  external  configuration  of  the  brain  before 
studying  its  various  parts  in  detail.* 

When  divested  of  its  membranes  and  vessels  (Figs.  409,  500),  its  ventral 

*  The  description  given  here  is  intende<l  to  present  the  chief  facts  in  regard  to  the  brain  as 
they  mav  be  stu(Iie<l  in  the  dissecting  room.  The  vessels  and  membranes  which  must  be  ex- 
ainine<l  lirst  have  been  described. 
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surface  or  base  presents  the  median  brain  stem,  which  is  continuous  with  the  spinal 
cord  without  any  natural  line  of  demarcation;  it  divides  in  front  into  two  branches, 
the  cerebral  peduncles,  each  of  which  disappears  into  the  mass  of  the  corresponding 
cerebral  hemisphere.  The  brain  stem  consists  of  three  parts.  The  medulla 
oblongata  is  the  posterior  part  which  extends  forward  as  the  direct  continuation 
of  the  spinal  cord.  The  pons  (Varolii)  is  a  transversely  elongated  mass  which 
appears  to  turn  up  on  either  side  into  the  cerebellum.  The  cerebral  peduncles 
extend  forward  from  the  pons  and  diverge  to  plunge  into  the  ventral  part  of  the 
cerebral  hemispheres.  The  area  between  them  is  the  interpeduncular  space.  It 
is  largely  covered  by  the  pituitary  body  or  hypophysis,  a  yellowish-brown,  discoid 
structure,  which  is  connected  with  the  base  of  the  cerebrum  by  a  delicate  tube 
called  the  infundibulum/  On  drawing  the  pituitary  body  gently  aside,  the 
inf  undibulum  is  seen  to  be  attached  to  a  slight  gray  eminence,  the  tuber  cinereum. 
Behind  this  is  the  mammillary  body,  a  well-marked  round  prominence.  The 
posterior  part  of  the  space  is  perforated  by  numerous  openings  for  the  passage  of 
small  arteries,  and  hence  is  termed  the  locus  perforatus  posticus.  Two  large 
bands  of  white  matter,  the  optic  tracts,  cross  the  anterior  ends  of  the  cerebral 
peduncles  and  unite  at  the  optic  chiasm  or  commissure,  forming  the  anterior 
boundary  of  the  interpeduncular  space.  Above  and  in  front  of  the  chiasm  the 
hemispheres  are  separated  by  the  median  longitudinal  fissure.  In  contact  \^ith 
the  anterior  extremity  of  each  hemisphere  is  the  olfactory  bulb,  an  oval  enlargement 
adapted  to  the  ethmoidal  fossa  of  the  cranium.  This  appears  as  a  gray  swelling 
on  a  wide  flat  band,  the  olfactory  peduncle,  which  is  continued  behind  by  two  diver- 
gent bands,  the  olfactory  tracts  or  striae.  The  internal  tract  disappears  after  a 
very  short  course  on  to  the  inner  surface  of  the  hemisphere.  The  external  tract 
is  larger  and  longer;  it  runs  backward,  inclines  at  first  outward  and  then  curves 
inward  and  disappears  on  the  concealed  or  tentorial  surface  of  the  hemispheres. 
It  is  separated  from  the  lateral  cerebral  gyri  by  a  distinct  groove  (Sulcus  rhinalis). 
Along  the  inner  side  of  the  stria  are  two  eminences.  The  anterior  of  these  is  the 
trigonum  olfactorium,  a  gray  elevation  situated  in  the  angle  of  divergence  of  the 
inner  and  outer  striae.  Behind  this  is  a  depression,  the  fossa  transversa,^  which  is 
continued  across  the  external  stria  and  sharply  limits  the  second  and  much  larger 
eminence,  the  p3niform  lobe. 

The  superficial  origins  of  most  of  the  cranial  nerves  are  visible  on  the  base  of 
the  brain. 

The  olfactory  nerve-fibers  join  the  convex  surface  of  the  olfactory  lobe  and  give 
it  a  shaggy  appearance  in  specimens  which  have  been  removed  intact — a  difficult 
proceeding. 

The  second  or  optic  nerves  converge  to  the  optic  chiasm. 

The  third  or  oculomotor  nerve  arises  from  the  inner  part  of  the  cerebral 
peduncle. 

The  fourth  or  trochlear  nerve  may  be  seen  emerging  between  the  pons  and  the 
hemisphere,  but  its  connection  with  the  brain  is  not  visible. 

The  fifth  or  trigeminal  nerve  is  connected  with  the  lateral  part  of  the  pons. 

The  sixth  or  abducent  nerve  arises  just  behind  the  pons  and  lateral  to  the 
pyramid  of  the  medulla. 

The  seventh  or  facial  and  the  eighth  or  auditory  nerves  arise  close  together 
just  behind  the  pons  proper  on  the  extremity  of  the  corpus  trapezoideum. 

The  ninth  or  glosso-pluuyngeal,  the  tentii  or  vagus,  and  the  eleventh  or  spinal 

*  Unless  care  is  used  in  removing  the  brain  the  infundibuhim  is  likely  to  be  torn  and  the 
pituitary  body  left  in  the  cranium.  In  this  case  there  is  a  small  opening  which  communicates 
with  the  third  ventricle. 

'  The  fossa  corresponds  in  position  to  the  locus  perforatus  anticus  of  the  human  brain,  but 
is  not  pierced  by  numerous  openings  for  vessels  in  the  horse. 


THE  RHOMBENCEPHALON  655 

lobe,  the  vennis,  and  two  lateral  hemispheres.  It  is  marked  by  numerous  gyri  and 
narrow  sulci  which  have  in  general  a  transverse  direction.  The  posterior  third  of 
the  medulla  oblongata  is  not  covered  by  the  cerebellum. 

The  brain  is  developed  from  the  expanded  cephalic  part  of  the  neural  tube  of  the  embryo. 
The  process  comprises  a  series  of  thickening,  flexures,  and  unequal  growth  and  expansion  of 
various  parts  of  the  tube.  In  the  higher  ammals  the  result  is  that  the  tubular  character  of  the 
brain  is  not  very  evident,  since  the  lumen  comes  to  consist  of  four  irregular  cavities,  the  ventricles, 
which  are  connected  by  narrow  passages.  The  tube  is  first  subdivided  by  two  constrictions  into 
three  brain  vesicles,  termed  respectively  the  hind-brain  or  rhombencephalon,  the  mid-brain  or 
mesencephalon,  and  the  fore-brain  or  prosencephalon.  The  hind-brain  gives  rise  to  three  secon- 
dary segments  and  the  fore-brain  to  two.  The  annexed  table  indicates  the  origin  of  the  principal 
structures  of  the  fully  developed  brain  from  the  primitive  vesicles.  It  has  become  customary  to 
describe  the  brain  with  reference  to  its  embryological  relations. 

TABLE  INDICATING  THE  DERIVATION  OF  THE  PRINCIPAL  PARTS  OF  THE 

BRAIN 

Primabt  Segments.  Secovdart  Srqmrnts.  Derivatives.  Cavities. 

Myelencephalon Medulla  oblongata 

Met«ncephaIon /  Po"*-  •,; 

(  (.  erebollum 

Isthmua  rhombenoephali. . .      (  Anterior  cerebellar  peduncles 

\  Anterior  medullar}'  velum. . 


Rhombencephalon  (pos- 
terior vesicle) 


Mesencephalon    (middle 

vesicle) Mesencephalon , 

f  Diencephalon . . 


Prosencephalon      (ante- 


Fourth  ventricle 


Corpora  quadriiremina >  Cerebral  aqueduct 

Cerebral  peduncles f 

Q^i}l  *^^'^'"i ; 1  Posterior       part       of 

HniSTbSly  ***™*"** I       third  ventnde 


nor  vesicle) 


Telencephalon. 


Pituitary  body 

Optic  nerves  and  retins. . . . 

Cerebral  hemispheres 

Olfactory  tracts  and  bulb. . . 


Anterior  part  of  third 
ventricle.  Lateral 
ventricles  and  olfac- 
tory continuations. 


THE  RHOMBENCEPHALON 
The  Medulla  Oblongata 

The  medulla  oblongata  lies  on  the  basilar  part  of  the  occipital  bone.  It  is 
quadrilateral  in  outline,  but  much  wider  in  front  than  behind,  and  compressed 
dorso-ventrally.  Its  length,  measured  from  the  root  of  the  first  cervical  nerve  to 
the  pons,  is  about  two  inches  (ca.  5  cm.). 

Its  ventral  surface  is  convex  in  the  transverse  direction.  It  is  marked  by  a 
median  fissure  (Fissura  mediana  ventralis)  which  is  continuous  behind  with  the 
similar  fissure  of  the  spinal  cord.  The  posterior  part  of  the  fissure  is  faintly  marked, 
but  in  front  it  becomes  deeper  and  ends  in  a  small  depression  (Foramen  caecum) 
behind  the  central  part  of  a  transverse  band,  the  corpus  trapezoideum.  On  either 
side  of  the  fissure  is  a  rounded  tract,  the  pyramid  (Pyramis),  which  is  bounded 
externally  by  a  faint  lateral  groove  (Sulcus  intermedins  ventralis).  The  pyramids 
join  the  pons  in  front;  behind  they  become  narrower  and  disappear  into  the  sub- 
stance of  the  medulla,  in  which  their  fibers  intercross,  forming  the  decussation  of 
the  p3a'amids  (Decussatio  pyramidum).* 

The  superficial  origin  of  the  sixth  cranial  nerve  (N.  oculomotorius)  is  just 
lateral  to  the  anterior  end  of  the  pyramid.  The  corpus  trapezoideum  is  a  trans- 
verse band  which  extends  across  the  surface  immediately  behind  the  pons.  It  is 
crossed  by  the  pyramids,  which  cut  off  a  small  central  part.  The  lateral  part 
extends  out  to  the  roots  of  the  seventh  and  eighth  nerves  on  either  side.  Behind  the 
outer  part  of  the  corpus  trapezoideum  there  is  a  variably  developed  rounded 
eminence,  the  tuberculum  fadale.  The  root-fibers  of  the  twelfth  or  hypoglossal 
nerve  form  an  oblique  linear  series  lateral  to  the  posterior  part  of  the  pyramid. 

The  dorsal  surface  is  largely  concealed  by  the  cerebellum  and  forms  the  greater 
part  of  the  floor  of  the  fourth  ventricle.  The  dorsal  median  fissure  (Fissura 
mediana  dorsalis),  the  direct  continuation  of  the  corresponding  groove  of  the  spinal 

*  The  decussation  varies  superficially  in  diflferent  specimens.  In  some  there  is  a  distinct 
superficial  crossing  of  fibers  so  that  the  median  fissure  is  practically  effaced  at  this  point. 
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inclines  dorsally,  and  opens  in  the  posterior  angle  of  the  fourth  ventricle.  Hence  it 
is  customary  to  distinguish  a  closed  and  an  open  part  of  the  medulla.  The  dorsal 
aspect  of  the  latter,  which  is  concealed  at  present,  will  be  considered  later  in  the 
description  of  the  fourth  ventricle. 

The  lateral  surface  is  narrow  behind,  wider  and  rounded  in  front.  From  it 
the  root-fibers  of  the  ninth,  tenth,  and  eleventh  cranial  nerves  arise  in  a  linear 
series,  and  alongside  of  it  the  spinal  part  of  the  eleventh  nerve  passes  forward  to 
join  the  medullary  root.  Close  inspection  reveals  the  presence  of  striie  which 
curve  obliquely  downward  and  backward  from  the  surface  of  the  restiform  body 

Longitudinal  JUaure 


Optic 

Tuber  c 
Pyri/ 
Piluiti 


Olfactory  bulb 
Oljactory  prii uncle 
Inltrnal  olfactory  tract 
Ezlemal  olfactory  trad 
Trigonum  dfactoriwn 
Foita  tranarerta 
Cerebral  peil uncle 
Tractus  i>cd.  (rnnsrersus 
Interpeduncular  apace 
Pon« 

Corpus  Irapezoideum 
Pyramid 
Medulla 


f.  Dn.wi>^ 


(Kn 


Ckorioid  plexiig  of  fourth 

Median  fiasiire  and  dt- 

cvBnalioH  of  jiyramidt 
Spinal  cord 
TO  Fm,  JBfl.l 


toward  the  hypoglossal  root-fibers;  these  are  the  external  arcuate  fibers  (Fibne 
arcuata  externa?).  The  recess  l>etween  the  lateral  aspect  of  the  medulla  and  the 
cerebellum  is  occupied  by  an  irregular  mass  of  villous  projections  of  the  pia  mater, 
containing  tufts  of  vessels;  this  is  the  chorioid  plexus  of  ttie  fourth  ventricle,  and 
is  the  lateral  edge  of  the  tela  chorioidea  of  the  ventricle.  On  raising  the  chorioid 
plexus  it  is  seen  that  the  tela  chorioidea  is  attached  to  the  dorsal  aspect  of  the 
medulla,  and  reinforces  here  the  wall  of  the  fourth  ventricle;  also  that  the  restiform 
body  terminates  in  front  by  entering  the  base  of  the  cerelx-llum,  forming  its  pos- 
terior peduncle. 

In  the  medulla  the  fiber  tracta  of  the  spinal  cord  either  terminate  in  the  Dudei  of  the  ff&y 
matter  or  unrlergo  changes  in  iheir  relative  position,  and  new  (racts  appear.  The  pray  matter 
in  highly  modified  and  fornix  ma;»cM  which  have  do  homoloKues  in  the  cord.  The  central  canal 
of  Ihe  closed  part  of  the  medulla  ia  surroundetl  by  a  thicker  layer  of  gray  matter  than  is  the  case 
in  the  spinal  cord.  As  the  medulla  opens  out  this  oray  mutter  is  naturally  spread  in  the  floor  of 
42 


THE  PONS 


THE  PONS 
The  pons  (Varolii)  iB  that  part  of  the  brain  stem  which  lies  between  the  medulla 
and  the  cerebral  peduncles;  it  is  marked  off  from  these  ventrally  by  anterior  and 
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posterior  grooves.     Viewed  from  below  it  is  elongated  transveraely,  convex  in  both 
directions,  and  presents  a  wide  shallow  median  groove  (Sulcus  basllaris),  which 
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lodges  the  basilar  artery.  Laterally  a  large  part  of  its  mass  curves  upward  and 
backward  into  the  base  of  the  cerebellum,  forming  the  middle  cerebellar  peduncle 
(Brachium  pontis).     The  superficial  origin  of  the  trigeminal  (fifth)  nerve  is  at  the 
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lateral  limit  of  the  ventral  surface.  Transverse  striations  indicate  the  course  of 
its  superficial  (ventral)  fibers  which  connect  the  two  sides  of  the  cerebellum.  The 
dorsal  surface  is  blended  on  either  side  with  the  overlying  anterior  peduncles  of  the 
cerebellum ;  the  central  free  portion  forms  the  anterior  part  of  the  floor  of  the  fourth 
ventricle,  and  will  be  considered  in  the  account  of  that  cavity. 

On  cross-section  the  pons  is  seen  to  be  composed  of  dorsal  and  ventral  parte.  The  dorsal 
part  (Pars  dorsalis  pontis)  consists  superficially  of  a  layer  of  gray  matter  covered  by  the  epen- 
dyma  of  the  fourth  ventricle.  Beneath  this  the  median  raphe  of  the  medulla  is  continued  into 
the  pons,  dividing  it  into  similar  halves.  In  the  anterior  part  of  the  pons  the  fillet  diWdes  into 
an  inner  and  outer  part,  the  medial  and  lateral  fillets  (Lemniscus  meoialis.  lateralis);  the  latter 
arches  outward  to  reach  the  outer  side  of  the  anterior  cerebellar  peduncle.  Tne  dorsal  longitadinai 
fasciculus  becomes  sharply  defined  into  a  round  bundle  which  lies  close  to  the  raph<5  under  the 
gray  matter  of  the  floor  of  the  fourth  ventricle.  In  cross-section  the  formatio  reticularis  forms 
a  large  area  below  the  superficial  gray  matter  and  the  longitudinal  bundles.  Dorso-laterally  is 
the  large  rounded  section  of  the  anterior  cerebellar  peduncle.  Lower  down  is  a  large  bundle,  the 
sensory  root  of  the  fifth  nerve.  In  front  of  this  is  the  motor  nucleus  of  the  same  nen-e,  exter- 
nal to  which  is  its  motor  root.  The  ventral  part  of  the  pons  (Pars  basilaris  pontis)  is  composeti 
of  transverse  and  longitudinal  fibers,  and  a  large  amount  of  gray  matter  which  is  broken  up  int«» 
small  masses  (Nuclei  pontis)  by  the  intersection  of  the  fibers.  The  transverse  fibers  are  gath- 
ered  laterally  into  a  compact  mass  which  turns  upward  and  backward  and  enters  the  central  white 
matter  of  the  cerebellum,  forming  the  middle  cerebellar  peduncle.  Centrally  the  fibers  are  ar- 
ranged in  bundles  which  intercross.  The  transverse  fibers  are  chiefly  of  two  kinds.  Some  ariM» 
from  the  Purkinje  cells  of  the  cerebellar  cortex  and  pass  either  to  the  opposite  side  of  the  cere^ 
bellum  or  turn  at  the  raph6  and  run  forward  and  backward  in  the  brain-stem.  Others  are  ax- 
ones  of  cells  of  the  nuclei  pontis,  and  pass  to  the  hemispheres  of  the  cerebellum.  The  ctirpus 
trapezoideum  is  mainly  the  central  continuation  of  the  cochlear  division  of  the  auditory  ner>e. 
Above  it  is  the  small  anterior  olivary  nucleus  (Nucleus  olivaris  nasalis).  The  longitudinal 
fibers  of  the  ventral  part  of  the  pons  consist  chiefly  of  the  cerebrospinal  or  pyramidal  fascicuU. 
These  come  from  the  ventral  part  (pes)  of  the  cerebral  peduncles  and  are  situated  laterally, 
interspersed  among  the  deep  transverse  fil>ers  in  the  anterior  part  of  the  pons.  Toward  the  poste- 
rior part  the  bundles  incline  toward  the  meilian  plane  and  become  collecte<l  into  a  compact  mai» 
whicn  appears  superficially  at  the  posterior  border.  Many  fibers  come  from  the  cerebral  cortex 
and  terminate  in  the  nuclei  of  the  gray  matter  of  the  pons;  they  may  be  designated  cortico- 
pontile  fibers. 

THE  CEREBELLUM 

The  cerebellum  is  situated  in  the  posterior  fossa  of  the  cranium,  and  is  sep- 
arated from  the  cerebral  hemispheres  by  the  transverse  fissure  and  the  tentorium 
cerebelli  which  occupies  it.  It  overlies  the  pons  and  the  greater  part  of  the  me<lulla, 
from  which  it  is  separated  by  the  fourth  ventricle.  Its  average  weight  is  alx>ut  two 
ounces  (ca.  60  gm.)  or  about  9  per  cent,  of  the  weight  of  the  entire  brain.  Its 
shape  is  approximately  glol)ular  but  very  irregular.  It  is  somewhat  compressed 
dorso-ventrally  and  its  transverse  diameter  is  the  greatest. 

The  anterior  surface  faces  upward  and  fon^ard  and  is  covered  partially  by 
the  tentorium  cerebelli.  The  posterior  surface  is  almost  vertical.  The  ventral 
surface  or  base  lies  over  the  fourth  ventricle,  and  is  connected  by  three  pairs  of 
peduncles  with  the  medulla,  pons,  and  mid-brain. 

It  is  customary  to  recognize  three  gross  divisions  of  the  cerel)ellum,  viz.,  the 
median  vermis  and  two  lateral  hemispheres.  The  vermis  (cerel)elli)  is  cur\'ed  in  a 
circular  manner  so  that  its  two  extremities  are  close  together  or  even  in  contact 
on  the  ventral  surface.  The  anterior  extremity  is  termed  the  lingula;  it  lies 
between  the  cerebellar  peduncles  and  gives  attachment  to  the  anterior  medullary 
velum,  a  thin  lamina  which  forms  the  anterior  part  of  the  roof  of  the  fourth  ven- 
tricle. The  posterior  extremity,  the  nodulus,  gives  attachment  to  the  posterior 
medullary  veliun  which  covers  the  posterior  recess  of  the  fourth  ventricle.  The 
hemispheres  (Hemisphieria  cerebelli)  are  clearly  separated  from  the  vermis  by 
two  deep  paramedian  fissures.  They  lie  in  the  lateral  depressions  of  the  cerel)ellar 
compartment  of  the  cranium. 

In  tracing  the  fissun»s  from  behind  fon^'ard  it  will  l)e  noticed  that  they  are  nearly  sagittal 
as  far  as  the  anterior  surface,  where  they  diverge  widely,  so  that  the  verniLs  forms  all  of  the  fore 
part  of  the  cerebellum. 
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Tli<*  metatarsal  and  digital  Teiiis  rrsomhle  in  general  the  corrrsponding  vemels 
of  the  fore  limb. 

The  L  yhph  vessels  and  Glands 

The  daterna  chjii  \»  large*  and  fimifonn.  The  diaradc  duct  may  \^  single 
thrt>UKh<>ut,  hut  often  dividers  anteriorly  into  two  hranch(*s,  whieh  may  then  unite 
an<l  form  a  dilatation  which  nHH*iv(*8  the  h*ft  tracheal  duct  and  the  vc^tveU  from  the 
f<>r«*  linih.  The  primitive  plexiform  arrangement  perei^ts  in  var>'ing  dc*gn*e.  The 
flui't   tomiinates  in  the  left  brarhioc*»phalic  vein. 

Xhe   tracheal  ducts  accomf>any  the  internal  jugular  veins.     The  rif^t  duct 
o|>eni«  into  the  right  hraohi(Kt»phalic  vein. 

Xhc*  submaiillary  Ijniiph  glands  (Fig.  48l>)  are  commonly  three  in  numl^er  on 

each  si<lo.     Ttiey  are  situatinl  in  the  angle  lM»twe<*n  the  masm*ter  an<l  the  suhmaxil- 

l&ry  e»alivar>'  gland,  in  relation  to  the  external  maxillar>'  vein  and  covere<l  only 

by  th€»  «kin  and  jmnniculus.     The  numl>er  may  Im»  re<luce*l  to  two  or  one  with  a 

ct>m'«|xmdinK  incn^ase  in  size. 

A  aniall  nmnd  parotid  or  auricular  lymph  glasid  w  Mtuated  Buperficially  lie- 

tw«H»n  the  ui>jH*r  part  of  the  poHterior  Iwnler  of  the  matwt^terand  the  parotid  ginnd. 

The   pharyngeal   (or  n^trophar^-ngeal)  lymph  glands,  one  or  two  in  nuniUT 

on  each  ffi<l<N  lie  on  the  pharynx  chiefly  under  cover  of  the  8ubmaxillar>-  8alivar>' 

fClanci. 

Tlie  prescapular  or  superikial  cervical  lymph  glands  lie  on  the  M^rratus  nuienua 
at  tho  ant<Tior  l>orfler  of  the  mipra^pinutus.  emUHlded  in  a  ma>4«  of  fat.     I'Mially 
twro  or  thrtM-  are  pn^jwnt  on  each  side,  hut  then*  may  l«»  only  one.     They  an*  ovaj 
and  an*  alM)ut  an  inch  long  in  a  <log  of  nunlium  itize  when  two  an*  pn*M*nt. 

The  axillary  Ijrmph  gland  li(«  in  a  maan  of  fat  on  the  inner  face  of  the  K»wf-r 
part  of  the  t4»n»s  major.     It  i*  <li.»*<'oi<l. 

The  cubital  Ijrmph  gland  is  in(*oruitant.     It  w  Hituate<l  on  the  de<*p  far<»  of 
tin*  lonK  hoail  of  the  tric<*|w  or  on  the  latir«<imui<  d(»n*i. 

Tho  mediastinal  lymph  glands  an*  Hmall  and  quite  variahle  in  arrangenn^nt. 
L*MiixUly    ono  or  two  glantU  an*  fount  I  on  the  couhh*  (»f  the  int<*mal  thoracic  vea- 
g^'l'*  »t    th«'  mMMml  w^nent  of  the  sternum. 

"I^li**  l>ronchial  lymph  glands  an*  commonly  four  in  numlk<*r.    The  larK«*f«t  is 
ftit  tiiftt«*^i    ••*  the  angle  of  diverKeiu**'  of  the  chief  hnmchi,  two  lii»  on  the  oriKin  of 
C  kt*"  rifflit  npical  hnmchun.  ami  the  f<iurth  w  lM*tw(*<*n  the  aortic  an^h  and  the  anterior 
f «»,<•«*•  «»f  tli<*  left  hn>nchu!i.     They  an*  commonly  pigment<il. 
^Fli*-'  lumbar  lymph  glands  an*  mmdL 

^"|i«*  mesenteric  lymph  glands  an*  n*pn-}44*iit«il  chiefly  hy  a  hmft  flattened  niawi 
(ft»rn»«-riy  known  t%A  the  |mncn*as  A»<*llii  whi«'h  li<*!*  in  the  nu-M-ntery  along  th«* 
<**>tir**«*  **f  tin'  antiTior  nn'i^i^nteric  arter>*  and  vein.  It  in  Micc^it^hMl  by  thn-*-  or 
f«>tir  ftljn**!**  which  \'u*  along  the  ftortal  vein  and  apfw^ar  to  n*t*<'ive  ve!vM*Ij<  fr<nn 
tlif  Mt4nnach,  •»pKN»n,  liver,  |mncn*a.**.  and  great  onH*ntum.  A  few  ver>*  aiiiall 
«o*l«-7*    «MM*ur  alofij^  the  ndon. 

''l"ti«*  iliac  lymph  glsiy**  an*  n*latively  larip*  and  an*  situated  at  the  t4*rmination 

of  tli«*  ««»rtn  and  th«'  origin  of  the  iliac  arten<-H.     Comnwrnly  four  are  pn*wnt.     <>f 

tl)«"*M*.  th**  two  larKi'^t  lie  on  t lie  fi^mn  minor  on  <*ach  mile  in  n*lation  to  the  aorta 

^n«l    v«'nrt   t'ava    n-Hy»,vtiveIy.     Tlie  other  two   an*    in  the  anah*  of  divenp*nc<»  of 

thf   int«TTiai  iliac  arteri**?*- 

Th«*  superikial  inguinal  lymph  gtands  an*  Mtuatinl  in  tlM*  milKMitaneoun  fat 
\tehtn«l  th«'  extrrnaJ  iriffiiinal  rina-  T>ie>  an*  n*lati\<ly  lanp*,  ef^fw-^nally  when  there 
tfi  only  one  <»n  **ai*h  nuU*:    t^*"  wnallrr  oim^i  may  l»e  founil  uiMratl. 

The  popliteal  lymph  glnnd  u**uall>  unique,  hut  nometum-*  douhie-  lies  in 
a  pati  of  fat  on  fhr  upi^'t  j*art  of  thr  Ka?»tnM*nemiui«  U'twei-n  th<*  hicep*  femoris 
and  fi4*nuteniii(M>*«u*«.     It  may  prtijt^^t  Imck  cit>  aa  to  l»e  sufM*rticud  and  palpable. 
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The  lateral  wall  is  formed  by  the  refitiform  body  and  the  anterior  peduncle 
of  the  cerebellum. 

The  roof  is  formed  in  its  middle  part  by  the  vermis  of  the  cerebellum,  covered 
by  the  epithelium  before  mentioned.  There  is  commonly  a  dorsal  recess  (Recessus 
tccti  s.  faatigium)  between  the  extremities  of  the  vermis.  The  anterior  part  of  the 
roof  is  formed  by  a  thin  lamina  of  white  substance,  the  anterior  medullary  velum 
(or  valve  of  Vieussens),  which  extends  backward  from  the  corpora  quadrigcmina, 
and  is  attached  on  either  side  to  the  anterior  peduncles  of  the  cerebellum.  Its 
anterior  part  is  relatively  thick  and  contains  the  decussation  of  the  fibers  of  the 
trochlear  nerves.  Posteriorly  it  blends  with  the  white  matter  of  the  cerebellum. 
A  thin  lamina  of  white  matter,  the  posterior  medullary  velum,  backed  by  pia  mater, 
completes  the  roof  posteriorly.  After  removal  of  the  cerebellum  the  line  of 
attachment  (TfenJa  ventriculi  quarti)  to  the  medulla  is  seen;  it  begins  centrally 
over  the  opening  of  the  central  canal,  runs  forward  on  the  inner  face  of  the  restiform 
body,  and  turns  outward  behind  the  brachium  pontis.  The  thick  part  which 
stretches  over  the  posterior  angle  of  the  ventricle  is  termed  the  obex.  The  pos- 
terior part  of  the  ventricle  forms  three  recesses,  of  which  two  are  lateral  and  the 
third  median  and  posterior.    The  lateral  recesses  communicate  with  the  sub- 


niHci;  Cd.,  eorpiu  quftd.  ant.;  ('.p..  corpus  gumil.  ]>»<,;  B.coamuxunot  C.p.:  C,  corpusfcnicuUtumlDleniuiii; 
To..  DiCutary  psduncle:   O.o..  alfBctor]'  bulb. 

arachnoid  space  by  distinct  openings  (Aperture  laterales).  The  layer  of  pia 
which  strengthens  the  roof  here  is  named  the  tela  chorioideaof  the  fourth  ventricle. 
It  is  triangular  in  outline  and  closely  adherent  to  the  velum.  It  forms  three 
fringed  massi's  which  contain  vascular  convolutions  and  are  designated  the  median 
and  lateral  chorioid  plexuses  of  the  fourth  ventricle.  They  appear  to  lie  within 
the  ventricle,  but  are  really  excluded  from  the  cavity  by  the  epithelial  lining,  which 
they  invaginate. 

THE  MESENGEPHALON 

The  meseacephalon  or  mid-brain  connects  the  rhombencephalon  with  the 
fore-brain.  In  the  undissected  brain  it  is  covered  dorsally  by  the  cerebral  hemi- 
spheres. It  consists  of  a  dorsal  part,  the  corpora  quadrigemina,  and  a  latter  ventral 
part,  the  cerebral  peduncles,  which  are  visible  on  the  base  of  the  brain.  It  is  tra- 
versed longitudinally  by  a  narrow  canal,  the  cerebral  aqueduct,  which  connects  the 
fourth  ventricle  with  the  third. 

The  corpora  quadrigemina'  are  four  rounded  eminences  which  lie  under  the 
posterior  part  of  the  cerebral  hemispheres.  They  consist  of  two  pairs,  separated 
by  a  transverse  groove.     The  anterior  pair  (Colliculi  nasales)  are  lai^er  and  much 

'  In  the  new  nomemekture  (lie  term  lamina  (luadriKeinina  is  applip-'  to  thr  doraal  masB  of 
the  mid-brain,  and  the  four  etnineQces  which  it  bcais  are  the  corpora  <)(:u  .1  i^i  niinu. 
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higher  than  the  posterior  pair.  They  are  gray  in  color,  almost  hemispherical,  and 
are  separated  by  a  narrow  furrow  which  leads  forward  to  the  subpineal  fovea. 
A  wide  groove  intervenes  between  them  and  the  optic  thalami.  The  posterior  pair 
(CoUiculi  caudales)  are  relatively  small  and  are  paler  than  the  anterior  pair.  They 
are  marked  by  a  wide  median  depression,  and  are  limited  below  by  a  transverse 
furrow  (Sulcus  postquadrigeminus),  at  either  side  of  which  the  trochlear  (fourth) 
nerve  emerges.  Laterally  each  is  prolonged  to  the  inner  geniculate  body  by  a 
band  of  white  matter  termed  the  inferior  brachium.^ 

The  cerebral  peduncles  or  crura  cerebri  (Pedunculi  cerebri)  appear  on  the 
base  of  the  brain  as  two  large  rope-like  stalks  which  emerge  from  the  pons  close 
together  and  diverge  as  they  extend  forward  to  enter  the  cerebrmn.  At  the  point 
of  disappearance  the  optic  tract  winds  obliquely  across  the  peduncle.  About  half 
an  inch  further  back  a  small  tract  (Tractus  peduncularis  transversus)  curves  across 
the  peduncles,  and  behind  this  near  the  median  line  is  the  superficial  origin  of  the 
oculomotor  (third)  nerve.  The  triangular  depression  between  the  diverging 
peduncles  is  the  interpeduncular  space  (Fossa  interpeduncularis).  It  is  covered 
to  a  large  extent  by  the  pituitary  body,  a  discoid  brown  mass  which  is  connecte<l 
with  the  base  of  the  brain  by  a  hollow  stalk,  the  infundibulum.  The  posterior 
part  of  the  space  is  pierced  by  numerous  minute  openings  which  transmit  blood- 
vessels, and  is  therefore  termed  the  locus  perforatus  posticus.  The  objects  in  the 
space  belong  to  the  diencephalon,  and  will  be  described  later.  The  lateral  aspect 
of  the  peduncle  is  marked  by  a  groove  (Sulcus  lateralis  mesencephali)  which  indi- 
cates the  division  into  a  dorsal  part,  the  tegmentum,  and  a  ventral  part  the  basis 
pedunculi;  these  are  separated  by  a  layer  of  dark  gray  matter,  the  substantia 
nigra.  The  triangular  area  (Trigonum  lemnisci)  above  the  lateral  groove  is  faintly 
marked  by  fibers  passing  obliquely  upward  and  backward  to  the  anterior  cerebellar 
peduncle;  these  belong  to  the  fillet  or  lemniscus,  an  important  tract  that  connects 
the  thalamus  and  corpora  quadrigemina  with  the  sensory  reception  nuclei  of  the 
opposite  side  of  the  medulla. 

The  aqueduct  of  the  cerebrum  or  of  Sylvius  (Aquaeductus  cerebri)  is  the  canal 
which  extends  through  the  mid-brain  from  the  fourth  to  the  third  ventricle.  It  is 
surrounded  by  a  layer  of  gray  matter  (Stratum  griseum  centrale),  in  the  ventral 
part  of  which  are  the  nuclei  of  origin  of  the  oculomotor  and  trochlear  nerves,  and 
laterally  nuclei  of  the  mesencephalic  roots  of  the  trigeminal  nerves. 


THE  DIENCEPHALON 

The  diencephalon  or  inter-brain  comprises  the  thalamus  and  a  nimiber  of 
other  structures  grouped  about  the  third  ventricle,  the  cavity  of  this  division  of  the 
brain.^  To  expose  its  dorsal  asi>ect,  the  greater  part  of  the  cerebral  hemispheres, 
the  corpus  callosum,  the  fornix,  the  hippocampus,  and  the  tela  chorioidea  of 
the  third  ventricle  must  be  removed. 

The  thalamus  (or  optic  thalamus)  is  the  principal  body  in  this  part  of  the  brain. 
It  is  a  largo  ovoid  gray  mass  placed  obliquely  acrcss  the  dorsal  face  of  each 
cerebral  peduncle,  so  that  the  long  axes  of  the  two  thalami  would  meet  in  front 
about  at  a  right  angle.  Medially  they  are  fused  to  a  large  extent,  and  around  the 
area  of  a(lh(  sion  they  are  separated  by  a  sagittal  circular  space,  the  third  ventricle. 
The  dorsal  surface  is  convex  in  both  directions,  and  is  separated  from  the  overlying 
hippocampus  by  the  tela  chorioidea  (or  velum  interpositum).    Laterally  it  is  s**p- 

*  In  man  a  distinct  supfrior  hrarhiiim  connects  the  superior  pair  with  the  lateral  geniculate 
IkmIv,  hut  in  the  domesticate. I  animals  the  union  with  the  optic  thalamus  Ls  too  direct  to  allow  of 
any  definite  arm  being  recognized. 

•On  a  strictly  emhryological  basis  the  optic  part  of  the  hypothalamus,  comprising  the 
antcTior  p!irt  of  t\\v  third  ventricle  and  the  stnictures  jissociate<l  with  it,  belong  to  the  telen- 
cephalon, but  will  be  consicitTed  here  as  a  matter  of  convenience. 
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arated  from  the  nucleus  caudatus  by  an  oblique  groove  in  which  there  is  a  band 
of  white  matter  termed  the  stria  terminalis  or  tsenia  semicircularis.  Internally  it  is 
bounded  by  a  narrow  band,  the  stria  meduUaris,  on  which  is  a  delicate  ridge  of 
ependyma  termed  the  taenia  thalami.  The  striae  unite  posteriorly  and  blend  with 
the  stalk  of  the  pituitary  body.  Near  this  point  they  present  a  small  enlargement 
caused  by  the  nucleus  habenulas.  Anteriorlj'^  there  is  a  small  eminence,  the  anterior 
tubercle.  The  posterior  part  of  the  thalamus  has  the  form  of  a  rounded  ridge  which 
is  continuous  laterally  with  the  optic  tract.*  Behind  the  point  of  origin  of  the 
tract,  in  the  angle  between  the  thalamus  and  the  cerebral  peduncle,  is  the  internal 
geniculate  body  (Corpus  geniculatum  mediale),  a  well-defined  oval  prominence. 

The  outer  surface  \a  separated  from  the  lenticular  nucleus  by  the  internal  capsule,  an 
important  mass  of  white  matter  composed  of  fibers  passing  to  and  from  the  cerebral  cortex. 
These  fibers  go  to  form  a  large  part  of  the  ventral  portion  (basis)  of  the  cerebral  peduncle.  From 
the  entire  external  surface  of  the  thalamus  fibers  pass  into  the  internal  capsule  and  radiate  to 
reach  the  cerebral  cortex;  similarly  fibers  coming  from  the  cortex  converge  in  the  internal  capsule 
to  enter  the  thalamus.  This  arrangement  is  termed  the  thalamic  radiation.  Ventral  to  the 
thalamus  proper  is  the  subthalamic  tegmental  region.  This  is  the  continuation  of  the  tegmental 
part  of  the  cerebral  peduncle  into  tne  diencephalon.  It  contains  the  red  nucleus  (Nucleus 
ruber)  an  important  ganglion  on  the  course  of  the  motor  tracts.  It  receives  numerous  fibers 
from  the  cerebral  cortex  and  the  corpus  striatum.  From  it  fibers  proceed  to  the  thalamus 
and  to  the  spinal  cord;  the  fibers  to  tne  cord  (Tractus  rubro-spinalis of  Monakow)  cross  to  the 
opposite  side  and  extend  back  in  the  tegmentum  to  the  lateral  columns  of  the  cord.  Lateral  to 
the  red  nucleus  a  conspicuous  lenticular  area  of  dark  gray  matter  is  visible  on  cross-sections  of 
the  subthalamic  region;  this  is  the  subthalamic  nucleus  (Nucleus  hypothalamicus  s.  corpus 
Luysi),  which  consists  of  pigmented  nerve-cells  scattered  through  a  dense  network  of  fine  medul- 
lated  fibers,  and  is  richly  supplied  with  capillary  blood-vessels.  The  two  nuclei  are  connected 
by  a  transverse  commissure  (Commissura  nypothalamica),  which  crosses  the  floor  of  the  third 
ventricle  above  the  mammillary  body. 

The  pineal  body  or  epiphysis  is  a  small  ovoid  or  fusiform  red  brown  mass 
situated  in  a  deep  central  depression  between  the  thalami  and  corpora  quadrigemina. 
It  is  variable  in  size,  but  is  commonly  about  10  to  12  mm.  long  and  6  mm.  wide. 
It  is  attached  at  the  postero-superior  quadrant  of  the  third  ventricle  by  a  short 
stalk,  in  which  is  a  small  recess  of  that  cavity.  Its  base  blends  in  front  with  the 
junction  of  the  striae  meduUares  of  the  thalamus.  Immediately  under  the  posterior 
part  of  the  stalk  is  a  short  transverse  band  of  white  matter,  the  posterior  commis- 
sure. 

The  pineal  body  is  inclosed  in  a  fibrous  capsule  from  which  numerous  trabecule  pass  inward, 
dividing  tne  organ  into  spaces  occupied  by  round  epithelial  cells  of  the  same  origin  as  the  epen- 
dyma of  the  ventricle. 

The  mammillary  body  (Corpus  mammillare)  is  a  white  round  elevation  a  little 
larger  than  a  pea  which  projects  ventrally  at  the  anterior  end  of  the  median  furrow 
of  the  interpeduncular  space.  While  it  is  a  single  body  in  external  form  in  the  horse, 
sections  show  that  it  is  double  in  structure  and  contains  a  nucleus  of  gray  matter 
on  either  side. 

Three  sets  of  fibers  are  connected  with  the  mammillary  body.  The  anterior  pillar  of  the 
fornix  cur\'es  do\%Ti  in  the  lateral  wall  of  the  third  ventricle  to  the  body  and  many  of  the  fornix 
fibers  end  in  it.  A  bundle  (Fasciculus  thalamo-mammillaris)  passes  upward  and  backward 
from  it  into  the  anterior  part  of  the  thalamus,  and  a  tract  (Fasciculus  pedunculo-mammillaris) 
extends  back  in  the  floor  of  the  third  ventricle  to  the  tegmentum  of  the  raid-brain. 

The  pituitary  body  or  hypophysis  was  mentioned  as  covering  part  of  the  inter- 
peduncular space.  It  is  oval  in  outline,  flattened  dorso-ventrally,  and  nearly  an 
inch  (ca.  2  cm.)  in  width.  It  is  attached  by  a  delicate  tubular  stalk,  the  infundi- 
bulum,  to  the  tuber  cinereum,  a  small  gray  prominence  situated  between  the  optic 
chiasm  in  front  and  the  mammillary  body  behind. 

The  pituitary  body  consists  of  two  parts  which  can  be  distinguished  readily  on  sections  by 
their  color.     The  glandular  (or  anterior)  lobe  is  brown  in  color  and  is  inclosed  in  a  fibrous  capsule. 

*  This  backward  projection  of  the  thalamus  is  equivalent  to  the  pulvinar  and  lateral  genicu- 
late body  of  man,  which  are  not  superficially  divided  m  the  domestic  animals. 
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dorsAl  column  or  hom  w  elonKat«Hl  and  narrow  and  tapeni  to  a  point  which  rxt<*nds 
&lrii<»Ht  to  the  Hurfar<»  of  the  <Hml  at  the  attarhnicnt  of  the  dorsal  root-filN*ni  of  the 
Kpirial  n«T\'<'«.     Uh  n\n^x  or  tif>  ^oll^i^<t«  of  gray  matter  which  is  lighter  in  ct)Ior  and 
l«-?<H  «»|>a4)ue  than  that  of  the  n*»<t  of  the  hom  and  i»  tenne<l  the  subgtantia  gelatillOM 
(HoliUitli).     Th(*  ventral  column  or  hom  is  short,  thick  and  nmnded,  and  is  m*p«- 
rat^Hl  from  the  surface  of  the  con!  by  a  thick  layer  of  white  nmtter.  througli  which 
the*  filK'rs  of  the  ventral  roots  of  the  spinal  ner>'es  \^hm,     Fmm  the  middle  of  the 
c<»r\'i<'i!ii  n»gion  to  the  lund)ar  refcion  th<'n»  is  a  me«lial  pn>jection  of  gray  matt<*r  on 
tho  l<i^'(*r  fuui  of  the  dorsal  colunui:  this  is  t he  nucleus  donaUs  or  ( 'larke*s  c«>lumn. 
In  th#*  anterior  part  of  the  coni  then*  is  an  out  want  pn)j«H'tion  of  the  gray  matter  at 
th<*   Imuk*  of  the  ventral  hom;   this  is  temuHl  the  lateral  cohmm  or  bom.     The 
ch^iiiarcatioQ  l>etw«»n  the  gray  and  white  matter  is  in  many  place's  indiMinet;  this 
i»  f'MfKM'ially  the  cas<»  laterally,  when*  proo^mes  of  gray  matter  ext<*nd  into  the  whit<» 
8ul>stanre,  pnKlucing  what  is  known  as  the  formatio  retkolaris. 


<^rtww  iirrtionat  of  the  RpituJ    coni   prrHrnt    th<*  foltowinc  khmi  ra^^onri  rhiract^ia,  (I) 
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an«l     lAt4*nU     fcrtMnm   fli>nially    t*    the   fumni'tiN    runratiiK,    tin*    fiinjiulu*    |p^anli<i   Unnc     wry 

f«tii:»II  Mi'I  not  Mhowinx  on  tJie  Burfarr  in   tlin   rr^mn.     In   Oh*  nuil^llr  «if   th«'  n-rMr^    rv^cion 

thf  «Hitrnft«-r^  arr  aiMmt   16  mm.   an«l    10  m  u,  n-'titrs-tivoS*      'llw  \mtraJ  nurf.wr  w  «(»nM*«)tat 
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vortK-^UIy.       Thr  «hip«:iJ  romita  arr  •^nuillrr  tlian  thr  \rfitr:il  ami  h.ivr  a  l.tritr  r.t|»  <rf  "ulMtiuitia 
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fr«>ffi   I  ho  Vffitrai  «urfarr       l-irh  Iw-im  a  prnttanmi-r  on  it**  miwr  *i»lr  nrar  llir  haM*       TIm*  Krmy 

r«kmmi-v«iirr  w  conMitlmMy  alMiir  thr  uuiMlr  o(  thr  MtNimn  an«l  m  ati^Mit   4  mm    l«>n|c        <'Ji  In 

thr*  nini*!!^  (if  thr  thorarir  n*fn(»n  thr  mHi»-iHN*liim  m  hiMin\r\,  thr  vmtnil  •urfai-r  t»nn|e  (h**  more 

f4trt>rt«clv  rurvni.      Thr  traa^vrnw*  tliamru^f  ui  atNHjt  \'t  nun   ami  x}*c  ilonMt-x rntral  alKMjt   lO  mm, 

'J 'lie*    icr.ftv   r^>liimnii  arr  cUim*  Uih^iIht,  (lir  cmy  n>mmmi«urr  Innnjc  imtv   aUiut   I  mm    tn   l«-tMCth, 

ttfi  1    l>  iitff  o(in*a«U*ralilv  a^iovr  thr  nmhltr  cm  thr  Mvtutn      'I  hr  iliir^il  cviriitiA  arr  ^liorl  an«l  lia\e 

«kltichtlv   «mlaritnl  rniU.     Thr  vrntral  rt>mtm  liavr  a  uiufttrin  lii.iinf  u-r .  turn  \rr>  littir  *»tit«anl, 

^f»il   ■•t»  i   alxMit  ;i  mm   fn«n  tlir  vmtral  Mirfiw-r        .{■  'Hh-  Iuimi  jlt  rti!  tricf  nirnt  m  niurh  t!.&t  trtsnl, 

*—% I »«*«-» :^nv  *i<in«aily.     Tlir  Iranixrrw  ili.Mnrtrr  m  a^MMit  JJ  mm   ami  il»r  «l4ir«>.%4-t)tral  U  ti>  \0  mm. 

*I*t»€-  <-«»rt»iia  arr  vrry  larxr      Ttir  vmtr.il  orirmia  arr  tlurk  ami  nximlnl  anil  turn  •hartJ\  i>Mt«anl* 

t  !•«•>    «M»'i  iUmhjI  2  mm.  fr^nn  tl»r  v rntral  i*urfa4'r      TJ»r  il<»rvtl  nirnua  arr  ^iialU-r  ami  «lMirt€T  ami 

«!«>    t%*9\    4li\rrKr  mi  ^trtMixlv       Thr  |cn»y  ri>miiii*f«urr  i*  aI*Hit  m  iIh*  nu«hllr  of  tl»r  "rrtMni    arnt  m 

A&»«>«it   -i  mm   tone      In  thr  thinl  himtiar  vrrt<*l*ra  thr  cord  u  alnMit  «i  mm   narrowrr  ami  thit  krr, 

ja<««l     l»*»ih    •urfAitM  ^kTT  atwMit   c^|u^lv  n>nvrv      TJir    tliir^    nmiua    arr    muoIUt.  rv*ffk«a«lf<ralily 

^-^'^-rt*^!,   an  1  oim-^tortr  I  m  thr  roj«Mle,     Tlir  v«»nirAl  itirnua  arr  yrr\  niutrx  ami  <lo  not  turn  «»ui- 

wm^l  t  !•  In  tlir  tin«*  ■k'trrJ  \rrtrt>ra  thr  rvtrt  ti  ahtH«»t  riMjml  an<l  i«  '>  to  (>  mm   m  <liAn»rirr; 

tito  f^^rr^'itt  t^T^  n»l.iti\«'lv  >rr\  land*  »*>*'  *^  roinmuwturr  liai*  tlir  I*»rni  <rf  a  Inch  intrrmnhat*-  rtiAMi. 

'rh«*  \rntml  tMirn  omt  uu^  luipr  rrIK  Um-  a\i»n<«  <i(  »hnli  «nHfiEr  an  iIk*  til»rr"  trf  tl>r  xrfitraJ 

t»«T%'«"^rtx>t'*  «KiU  ra  hrtiL^ntt       Tlir  avinnt  of  ntan\  crlU  rrow*  lo  thr  o|>|Mi«itr  M*lr  m  tl»«»  Vkhitr 


«-«»tiiii»i-*^»ir»*  all  1  (Kvwt  iMit  tn  a  \ rntral  root  of  that  M»ir,  <ir  rn»«f  tlir  »hiir  iK.ntrr  ami  Dam  fitrmmni 

tral  lM»fn  cif  Um* 


:aii*l    Ik.M'kw.tril.  :i;*«M>i  ttiriic  %  antHi*  wftttHmtA  of  thr  n»nl       .'^ttiH*  |ia^  to  tlir  %mti 

«»|»t^ **••«•  *»•!••  •»»   Ihr  viior  t>r  at  *hffrn*nt  lr\rl«      tHhrf»  [law  to  llw  pmiilirr>   «rf  tlir  ('(•nj.  i^mq 

tiM*    i*«Ti**»«*ll***f»<naJ   riM-i<*iilii«,  ami  rxtrmi  t4>  thr  orrWHlhim       Jvaltcrr*!  thniuich  lliritrav   niatlrr 

-»r**    fik.»i»v  •fuoJU-r  r^*l\n  viith  auMm  a  Inch  p«ir*ur  a  UHirt  rourw  and  wrryr  to  nmnrct  iitffifmi 

p.art'^  *»f  thr  icr^y  nutirr. 


gr:i\   roHimn^  on  ,.|Ch«*r  •»»'!*       ii«ir  unn(<«  an*  imiuau'o  Mjiwniriajiy  ny  me  <ioi>4». 
lat«Tal   KnM»vr  ami   th«'   enn  tk*  i»«^'  of  the  %*nlral  n»ol-tiU-rs.     n»e  (taranutiuui 
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The  olfactcH7  bulb  (Bulbus  olfactorius)  is  an  oval  enlargement  which  cur\-es 
upward  in  front  of  the  frontal  pole  of  the  hemisphere.  Its  convex  superficial  face 
fits  into  the  ethmoidal  fossa  and  receives  numerous  olfactory  nerve-fihors  through 
the  cribriform  plate;  hence  it  is  very  difficult  to  remove  the  bulb  intact.  It  eon- 
tains  a  considerable  cavity  (Ventriculus  bulbi  olfactorii)  which  is  connected  with 
the  lateral  ventricle  by  a  small  canal  in  the  middle  olfactory  tract.  The  deep 
face  is  largely  in  contact  with  the  frontal  pole  of  the  hemisphere  and  is  connected 
with  the  olfactory  peduncle. 

The  gray  matter  of  the  bulb  is  external  and  ia  thickpst  on  the  convex  anterior  surface.  The 
posterior  surface  consists  to  a  large  extent  of  fibers  which  are  the  axonea  of  the  mitral  celb  of  the 
deep  layer  of  the  gray  substance  and  go  to  form  the  peduncle  and  strim. 

The  oUactoiy  peduncle  (Tractus  olfactorius)  is  a  very  short  but  wide  hand  of 
white  3ui>atance  which  arises  in  the  olfactory  bulb  and  extends  back  to  be  continued 
by  the  olfactory  tracts. 

The  olfactory  tracts  or  stiite  (Strix  olfactorii)  are  three  in  number.     The 

InlfrvtntrinJar  foramen         t„„„^„   it...... 
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external  tract  (Stria  lateralis)  is  much  the  largest  and  most  distinct.  It  passes 
backward,  upward,  and  outward,  widens  out  and  joins  the  pyriform  lobe.  It  is 
clearly  defined  dorsally  by  the  sulcus  rhinalis  and  is  marked  off  from  the  trigonum 
olfactorium  by  the  sulcus  arcuatus.  The  intennediate  tract  (Stria  intermedia) 
is  short,  ill  defined,  and  flat;  it  contains  the  canal  which  opens  into  the  anterior 
horn  of  the  lateral  ventricle.  The  internal  tract  (Stria  medialis)  is  small,  short, 
and  not  well  defined;  it  bends  over- to  the  parolfactory  area  (of  Broca)  on  the  inner 
face  of  the  hemisphere  Ijelow  the  genu  of  the  corpus  callosum. 

The  trigonum  olfactorium  is  the  prominent  gray  area  situated  in  the  angle  of 
divergence  of  the  internal  and  external  olfactory  stria.  It  is  bounded  externally 
by  the  external  olfactory  stria,  from  which  it  is  defined  by  the  arcuate  sulcus.  It 
is  continuous  with  the  area  paroUactoria  on  the  medial  surface;  Ix-hind  the  latter 
a  band  descends  from  the  rostrum  of  the  corpus  callosum  and  is  continuous  below 
with  the  anterior  pcrforato<l  space;  it  is  termed  the  subcallosal  gyrus  or  peduncle 
of  the  corpus  callosum. 
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The  fornix  is  a  bilateral  structure  composed  of  white  fibers  which  arch  chiefly 
over  the  thalamus  and  the  third  ventricle.  It  is  described  as  consisting  of  3  body 
and  two  pairs  of  pillars.  The  body  (Corpus  fornicis)  is  formed  by  the  fusion  of  the 
two  arches  of  which  the  fornix  is  composed.  It  is  triangular  and  overlies  the  an- 
terior parts  of  the  thalami  and  the  third  ventricle.  The  upper  surface  gives 
attachment  to  the  septum  pellucidum  and  on  either  side  forms  part  of  the  floor  of 
the  lateral  ventricle.  The  lateral  bonier  is  related  to  the  chorioid  plexus  of  the 
lateral  ventricle  and  forms  the  inner  boundary  of  the  interventricular  foramen. 
The  anterior  pillars  or  columns  (Column^B  fornicis)  (Fig.  512)  are  two  slender 
round  bundles  which  emerge  from  the  body  in  front  of  the  interventricular  foramen 


Fto.  Gil.— Bhain 


and  diverge  slightly  as  they  curve  downward  and  backward  to  the  mammillary 
body. 

From  the  maramitltuy  body  the  Rreater  part  of  these  fornix  fi>>er3  arc  continued  to  the 
thalainus  by  the  thalarao-mammillary  fasciculus  (or  bundle  of  Vicq  d'Azyr).  Others  piiss  to 
the  cerebral  peduncle.  A  portion  of  the  fibers  croaa  to  the  opposite  thalamus  and  cerebral 
peduncle. 

The  posterior  pillars  (Crura  fornicis)  are  much  larger  bands  which  diverge 
widely  from  the  posterior  angles  of  the  body.  Each  curves  outward  and  backward 
over  the  thalamus  (from  which  it  is  separated  by  the  tela  chorioidea)  and  is  chiefly 
continued  as  the  fimbria  along  the  concave  border  of  the  hippocampus.     The  pillars 
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curves  downward  and  forward  into  the  pyriform  lobe.  The  roof  of  the  ventricle 
is  formed  by  the  corpus  callosum  and  the  inner  wall  ia  the  septum  pellucidum. 
After  removal  of  the  roof  the  floor  is  seen  to  be  formed  chiefly  by  two  bodies.  The 
anterior  one  is  the  caudate  nucleus  (Nucleus  caudatus),  a  somewhat  pear-shaped 
gray  eminence,  the  long  axis  of  which  is  directed  obliquely  upward,  backward,  and 
outward.  Its  anterior  large  end  is  termed  the  head,  and  the  posterior  long  tapering 
end  the  tail.  The  posterior  body,  the  hippocampus,  is  white  on  its  ventricular 
surface,  which  is  strongly  convex.  It  curves  outward  and  backward  and  then  turns 
downward  and  forward  to  join  the  pyriform  lobe.  The  two  bodies  are  separated 
by  an  oblique  groove  which  is  occupied  by  the  chorioid  plexus  of  the  lateral  ven- 
tricle. This  is  the  thickened  edge  of  a  fold  of  pia  mater,  the  tela  chorioidea  (or 
velum  interpositum),  which  lies  between  the  hippocampus  and  the  thalamus.  It 
contains  convolutions  of  small  blood-vessels  and  in  old  subjects  there  may  be 
calcareous  concretions  in  it.  The  plexuses  of  the  two  sides  are  continuous  through 
the  interventricular  foramen.     On  drawing  the  chorioid  plexus  backward  a  narrow 


FlQ.  613.— Sagittal  Sectiok  of  Buih  or  HouE. 
Section  iacutaboutl.S  cm.  tn  the  nuhl  of  the  median  plooe.     M,  Medulla  oblODttata;  P.  poni;  P.e.  (above 
Mi,  chorioid  plexus  i>F  Touttb  ventricle;   Cm.,  cemrai  white  matter  (corpus  meduliare)  of  cerebellum  anduT  cere- 
brum:   P.c.dD  front  oC  Pi.  cerebral  peduaele:  /f ,  hippacampuo:    C,  lateral  ventricle:    T.  thaUmua;  .Vc.  caiulatc 
Ducleus;  C.i..  internal  rajMule:    Ar.l,  ientioular  nucleus;  S.o..  olfactory  bulb. 

white  band,  the  stria  temunalis  (or  taenia  semicircularis) ,  is  seen  along  the  margin 
of  the  caudate  nucleus,  where  it  bounds  the  intermediate  groove.  The  plexus 
partially  covers  a  wider  white  band  which  is  blended  with  the  white  substance  of 
the  hippocampus;  this  is  the  posterior  pillar  of  the  fomiz  and  its  continuation, 
the  fimbria. 

The  corpus  striatum*  is  the  great  basal  ganglion  of  the  hemisphere.  It  is 
situated  in  front  of  the  thalamus  and  the  cerebral  peduncle,  and  its  anterior  rounded 
end  appears  on  the  base  of  the  hemisphere  at  the  trigonum  olfactorium.  It  is 
composed  of  two  masses  of  gray  matter,  the  caudate  and  lenticular  nuclei,  separated 
incompletely  by  tracts  of  white  matter  which  are  known  collectively  as  the  internal 
capsule.  The  caudate  nucleus  (Nucleus  caudatus)  is  the  dorso-mediat  and  larger 
of  the  two  gray  masses;  it  has  been  seen  in  the  examination  of  the  floor  of  the  lateral 
ventricle.  The  lenticular  nucleus  (Nucleus  tentiformis)  lies  ventro-lateraliy,  over 
the  trigonum  olfactorium  and  the  fi^ssa  transversa.  It  is  related  externally  to  a 
layer  of  white  matter  termed  the  external  capsule,  which  separates  it  from  a  stratum 
of  gray  substance  known  as  the  claustrum.     The  two  nuclei  are  fused  in  front,  and 
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further  back  they  are  connected  by  strands  of  gray  matter  which  intersect  the  in- 
ternal capsule. 

The  amygdaloid  nucleus  (Nucleus  amygdalaB)  (Fig.  506)  is  an  ovoid  mass  of 
gray  matter  situated  external  to  the  ventral  horn  of  the  lateral  ventricle  and  below 
the  posterior  part  of  the  lenticular  nucleus.  Some  fibers  of  the  stria  terminalis 
are  connected  with  it. 

The  internal  capsule  (Capsula  interna)  is  a  broad  band  of  white  matter  situated 
between  the  thalamus  and  caudate  nucleus  internally  and  the  lenticular  nucleus 
externally.  A  sagittal  section  through  the  brain  shows  that  it  is  in  great  part 
directly  continuous  with  the  basis  or  ventral  part  of  the  cerebral  peduncle.  It 
contains  most  of  the  so-called  projection  fibers  of  the  hemisphere,  which  connect  the 
cerebral  cortex  with  nuclei  of  other  and  more  posterior  parts  of  the  brain.  When 
the  fibers  of  the  internal  capsule  are  traced  forward  it  is  evident  that  they  spread 
out  in  all  directions  to  reach  the  cerebral  cortex.  This  arrangement,  in  which  the 
fibers  of  the  corpus  callosum  participate,  is  termed  the  corona  radiata. 

The  internal  capsule  also  contains  fibers  which  connect  the  corpus  striatum  with  the  thala- 
mus. These  are  termed  the  thalamo-striate  and  strio-thalamic  fibers  respectively,  according  to 
the  direction  in  which  they  conduct  impulses. 

The  fibers  of  the  stria  terminalis  connect  the  amygdaloid  nucleus  with  the  septum  pelluri- 
dum  and  trigonum  olfactorium.  It  is  therefore  probably  part  of  the  complex  connections  be- 
tween the  primary  and  secondary  olfactory  centers. 


The  Cranial  Nerves 

The  cranial  or  cerebral  nerves  (Nn.  cerebrales)  comprise  twelve  pairs  which 
are  designated  from  before  backward  numerically  and  by  name.  Their  number, 
names,  and  functional  characters  are  given  in  the  subjoined  table: 

I.  Olfactory Sensory  (Smell) 

II.  Optic .  .'. Sensory  (Sight) 

III.  Oculomotor Motor 

IV.  Trochlear Motor 

V.  Trigeminal Mixed 

VI.  Abducent Motor 

VII.  Facial Mixed 

VIII.  Auditory Sensory  (Hearing  and  Equilibration) 

IX.  (ilo.s.so-pharyngeal Mixed 

X.  Vagus  or  Pneumogastric Mixcni 

XI.  Spinal  acc(»Hsory Motor 

XII.  Hypoglossal Motor 


THE  FIRST  OR  OLFACTORY  NERVE 

The  olfactory  nerve  (N.  olfactorius)  is  peculiar  in  that  its  fibers  are  not  agpjre- 
gated  to  form  a  trunk,  but  are  connected  in  small  bundles  with  the  olfactor>'  bulb. 
They  are  non-medullated,  and  are  the  central  processes  of  the  olfactory  cells  which 
are  situated  in  the  olfactory  region  of  the  mucous  membrane  of  the  nasal  cavity. 
This  region  is  distinguished  by  its  })rown  color  and  comprises  most  of  the  lateral 
mass  of  the  ethmoid,  a  small  adjacent  area  of  the  superior  turbinal,  and  the  corre- 
sponding surface  of  the  septum  nasi.  The  nerve-bundk^s  are  inclosed  in  sheaths 
derived  from  the  membranes  of  the  brain  and  pass  through  the  foramina  of  the 
cribriform  plate  to  join  the  convex  surface  of  the  olfactory  bulb.  Some  fibers  come 
from  the  vomero-nasal  organ  of  Jacobson. 

THE  SECOND  OR  OPTIC  NERVE 

The  optic  nerve  (N.  opticus)  is  composed  of  fibers  which  are  the  central  pro- 
cesses of  the  ganglion  cells  of  the  retina.     The  fibers  converge  within  the  eyeball  to 


THE  PCWS 
T*hP  pwu  (Varolii)  is  that  paK  of  the  brain  aU-m  whioh  lira  hetwem  th*-  mHulla 
ami  th«*  «-«-n"l>ral  ii«lunrlrti;  it  in  markwi  off  front   thrao  vontrally  liy  antrrior  and 
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t     -*  til'"  I'*-"''*'"  ant-rv.     IJilTally  a  larp'  part  <rf  it*  mafx  riir%-t'«  upward  and 
1      T«.-«r<i  ill'"  ''"'  W-*  «'f  ''"'  "•"■'"■""ni.  fomiinn  ihr  nkldle  covbeOtr  pedandtt 


iV    .-hiui"  I"""'''       TIm-  -'i|"'rti<-ial  origin  n(  tht-  irigi-niinal  (fifth!  nrr\<-  in  at  thr 
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dalis)  is  the  continuation  of  the  parent  trunk.  It  accompanies  the  ethmoidal 
artery  through  the  foramen  of  like  name  into  the  cranial  cavity  and  crosses  the 
lower  part  of  the  ethmoidal  fossa.  Leaving  the  cranium  through  an  opening  in  the 
cribriform  plate  close  to  the  crista  galli,  it  enters  the  nasal  cavity  and  ramifies  in 
the  mucous  membrane  of  the  septum  nasi  and  the  superior  turbinal.  The  in- 
fratrochlear  nerve  (N.  infratrocWearis)  runs  forward  to  the  inner  canthus  and  rami- 
fies in  the  skin  in  this  region;  it  detaches  twigs  to  the  conjunctiva  and  caruncula 
lacrimalis,  and  a  long  branch  which  supplies  the  third  eyelid  and  the  lacrimal  ducts 
and  sac.  The  naso-ciliary  nerve  furnishes  the  sensory  or  long  root  (Radix  longa) 
of  the  ciliary  ganglion. 

The  ciliary  ganglion  is  placed  on  the  inferior  branch  of  the  oculomotor  nerve. 
It  is  usually  not  larger  than  a  millet-seed,  and  is  best  found  by  following  the  nerve 
to  the  inferior  oblique  muscle  back  to  its  origin.  The  ganglion  receives  (a)  sensory 
fibers  from  the  naso-ciliary  nerve;  (b)  motor  fibers  from  the  oculomotor  nerve; 
and  (c)  S3rmpathetic  fibers  from  the  sphenopalatine  plexus.  It  detaches  filaments 
which  unite  with  twigs  from  the  ophthalmic  and  maxillary  nerves  and  from  the 
sphenopalatine  ganglion  to  form  the  ciliary  plexus.  From  the  latter  emanate  five 
to  eight  delicate  short  ciliary  nerves  (Nn.  ciliares  breves),  which  pursue  a  somewhat 
flexuous  course  along  the  optic  nerve,  pierce  the  sclera  near  the  entrance  of  that 
nerve,  and  run  forward  between  the  sclera  and  chorioidea  to  the  circumference  of 
the  iris.  Here  the  branches  of  adjacent  nerves  anastomose  to  form  a  circular 
plexus  (Plexus  gangliosus  ciliaris),  from  which  filaments  go  to  the  ciliary  body,  iris, 
and  cornea. 

The  circular  fibers  of  the  iris  and  the  ciliary  muscle  are  innervated  by  fibers  derived  from  the 
oculomotor  nerve,  the  radial  fibers  of  the  iris  by  the  sympathetic. 

II.  The  maxillary  nerve  (N.  maxillaris),  also  termed  the  superior  maxillary, 
is  purely  sensory  and  is  much  larger  than  the  ophthalmic.  It  extends  forward  from 
the  semilunar  ganglion  in  the  middle  cranial  fossa  in  the  large  groove  on  the  root 
of  the  temporal  wing  of  the  sphenoid.  It  is  related  internally  to  the  cavernous  sinus 
and  superiorly  to  the  ophthalmic  nerve,  with  which  it  is  blended  for  some  distance. 
It  emerges  through  the  foramen  rotundum,  passes  forward  in  the  pterygo-palatine 
fossa  above  the  internal  maxillary  artery  and  embedded  in  fat,  and  is  continued  in 
the  infraorbital  canal  as  the  infraorbital  nerve  (Fig.  439).  Its  branches  are  as 
follows: 

1.  The  zygomatic  nerve  (N.  zygomaticus  s.  subcutaneus  malae),  also  termed 
the  or}>ital  branch,  arises  before  the  maxillary  nerve  reaches  the  pterygo-palatine 
fossa  (Figs.  438,  439,  514).  It  pierces  the  periorbita  and  divides  into  two  or  three 
delicate  branches  which  pass  along  the  surface  of  the  external  straight  muscle  to 
the  external  canthus  and  ramify  chiefly  in  the  lower  lid  and  the  adjacent  skin. 
Anastomoses  are  formed  with  branches  of  the  lacrimal  nerve. 

2.  The  sphenopalatine  nerve  (N.  sphenopalatinus)  is  given  oflf  in  the  pterygo- 
palatine fossa  from  the  lower  border  of  the  maxillar>'  nerve  (Fig.  439).  It  is  broad 
and  flat  and  forms  a  plexus  in  which  several  small  sphenopalatine  ganglia  are  inter- 
posed.    It  divides  into  posterior  nasal,  and  greater  and  lesser  palatine  nerves. 

(1)  The  posterior  nasal  nerve  (N.  nasalis  aboralis)  passes  through  the  sphenopala- 
tine foramen,  in  which  it  bears  one  or  more  minute  ganglia,  enters  the  nasal  cavity, 
and  divides  into  internal  and  external  branches  (Figs.  440,  4G4).  The  internal 
branch  (N.  septi  narium)  runs  forward  in  the  submucous  tissue  of  the  lower  part  of 
the  septum  nasi,  gives  twigs  to  the  mucous  membrane  here  and  to  the  vomero-nasal 
organ  (of  Jacobson),  passes  through  the  palatine  cleft  and  ramifies  in  the  anterior 
part  of  the  hard  palate.  The  external  branch  (Ramus  lateralis)  ramifies  in  the 
mucous  membrane  of  the  inferior  turbinal  and  the  middle  and  inferior  meatus  nasi. 

(2)  The  greater  or  anterior  palatine  nerve  (N.  palatinus  major  s.  anterior)  (Figs. 
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plexus  and  ganglia  come  chiefly  from  the  branches  of  the  sphenopalatine  nerve  and  the  nerve  of 
the  ptenrgoid  canal.  Interspersed  in  these  are  several  minute  ganglia  and  one  or  more  larger 
ones.  The  nerve  of  the  pteiygold  canal  or  Vidian  nerve  (N.  canalis  ptery^oidei)  is  formed  oy 
the  union  of  sympathetic  nbers  with  the  superficial  petrosal  branch  of  the  facial  nerve.  It  passes 
forward  at  first  between  the  Eustachian  tulje  and  the  sphenoid  bone,  enters  the  canal  between 
the  pterygoid  bone  and  process,  and  joins  the  posterior  part  of  the  plexus.  It  is  probable  that 
it  furnishes  the  motor  fibers  to  the  levator  palati  and  palatinus  muscles.  Efferent  filaments  go  to 
the  periorbita  and  the  ophthalmic  vessels,  and  others  accompany  the  branches  of  the  maxil- 
lary nerve,  aroimd  which  they  have  a  plexiform  arrangement. 

3.  The  infraorbital  nerve  (N.  infraorbitalis)  is  the  continuation  of  the  maxillary 
trunk.  It  traverses  the  infraorbital  canal,  emerges  through  the  infraorbital  fora- 
men, and  divides  into  nasal  and  superior  labial  branches.  Along  its  course  it  gives 
off  superior  alveolar  or  dental  branches  (Rami  alveolares  maxillae),  which  supply 
the  teeth,  alveolar  periosteum,  and  gums. 

The  delicate  posterior  alveolar  branches  are  given  off  in  the  pterygo-palatine  fossa,  pass 
through  small  foramina  in  the  tuber  maxillare,  and  supply  the  posterior  molar  teeth  and  the 
maxillary  sinus.  The  middle  alveolar  branches  are  given  off  in  the  infraorbital  canal,  and  consti- 
tute the  chief  nerve-supply  to  the  cheek  teeth  and  the  maxillary  sinus.  The  anterior  or  incisor 
branch  runs  forward  in  the  anterior  alveolar  or  incisor  canal  and  supplies  branches  to  the  canine 
and  incisor  teeth.  The  foregoing  unite  with  each  other  to  form  the  superior  dental  plexus, 
from  which  the  dental  and  gingival  branches  are  given  off. 

The  external  nasal  branches  (Rami  nasales  externi),  two  or  three  in  number, 
accompany  the  levator  labii  superioris  proprius  and  ramify  in  the  dorsum  nasi  and 
the  nasal  diverticulum. 

The  large  anterior  nasal  branch  (Ramus  nasalis  anterior)  passes  over  the  nasal 
process  of  the  premaxilla  under  cover  of  the  dilatator  naris  inferior,  gives  branches 
to  the  nasal  mucous  membrane,  and  terminates  in  the  skin  of  the  upper  lip. 

The  superior  labial  branch  (Ramus  labialis  dorsalis)  is  the  largest  of  the  termi- 
nals of  the  infraorbital  nerve.  It  passes  downward  and  forward  under  the  levator 
nasolabialis  and,  after  supplying  the  skin  of  the  anterior  part  of  the  cheek,  forms  a 
rich  terminal  ramification  in  the  skin  and  mucous  membrane  of  the  upper  lip.  It 
anastomoses  with  the  superior  buccal  branch  of  the  facial  nerve. 

III.  The  mandibular  nerve  (N.  mandibularis),  also  termed  the  inferior  maxil- 
lary branch,  is  formed  by  the  union  of  two  roots;  of  these  the  large  sensory  root 
comes  from  the  semilunar  ganglion,  and  the  small  motor  root  is  the  pars  minor  of 
the  trigeminus.  It  emerges  from  the  cranium  through  the  oval  notch  of  the  fora- 
men lacerum,  between  the  temporal  wang  of  the  sphenoid  bone  and  the  muscular 
process  of  the  petrous  temporal,  and  gives  off  the  following  branches: 

1.  The  masseteric  nerve  (N.  massetericus)  (Figs.  437,  515)  passes  outward 
through  the  sigmoid  notch  of  the  mandible  and  enters  the  deep  face  of  the  masseter 
muscle,  in  which  it  ramifies. 

2.  The  deep  temporal  nerves  (Nn.  temporales  profundi)  (Fig.  437),  two 
or  three  in  number,  arise  by  a  common  trunk  with  the  masseteric.  They 
supply  the  temporal  muscle. 

3.  The  buccinator  nerve  (N.  buccinatorius)  passes  obliquely  forward  through 
the  anterior  part  of  the  external  pterygoid  muscle,  then  between  the  internal 
pterygoid  and  the  tuber  maxillare  (Fig.  514).  It  continues  forward  in  the  sub- 
mucous tissue  of  the  cheek  along  the  lower  border  of  the  buccinator  and  divides 
into  branches  which  ramify  in  the  mucous  membrane  and  glands  of  the  lips  in  the 
vicinity  of  the  commissure.  It  supplies  small  branches  to  the  external  pterygoid 
and  temporal  muscles  and  detaches  numerous  collateral  twigs  to  the  mucous  mem- 
brane of  the  cheek  and  to  the  buccal  glands.  It  also  communicates  with  the  in- 
ferior buccal  branch  of  the  facial  nerv^e. 

4.  The  pterygoid  nerve  (N.  pterygoideus)  arises  in  common  with  the  preceding, 
passes  forward  on  the  guttural  pouch,  and  divides  into  branches  for  the  pterygoid 
muscles  (Fig.  515). 

The  otic  ganglion  (G.  oticum)  is  situated  near  the  origin  of  the  pterygoid  and 
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buccinator  nerves,  and  is  related  internally  to  the  tensor  palati  and  the  Eustachian 
tube.  It  receives  motor  fibers  from  the  pterygoid  nerve  and  sensory  fibers  by  the 
small  superficial  petrosal  nerve  from  the  tympanic  plexus,  through  which  communi- 
cations are  made  with  the  facial  and  glosso-pharyngeal  nerves.  Sj-mpathctic 
fibers  are  derived  from  the  plexus  on  the  internal  maxillary  artery.  Efferent  fila- 
ments go  to  the  tensor  palati,  tensor  tympani,  and  pterygoid  muscles,  and  to  the 
Eustachian  tube. 

istrate.    Id  many  cases  it  is  replaced 

5.  The  superficial  temporal  nerve  (N.  temporalis  superficialis)  (Figs.  437, 
514,  515)  runs  outward  across  the  pterygoideusexternua,  passes  between  the  parotid 
gland  and  the  neck  of  the  ramus  of  the  mandible,  turns  around  the  latter,  and  di- 
vides into  two  branches.     The  upper  branch  (Ramus  transversus  faciei)  accom- 
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panies  the  transverse  facial  vessels  and  ramifies  in  the  skin  of  the  cheek.  Thelai^r 
inferior  branch  unites  with  the  inferior  buccal  division  of  the  facial  nerve. 

Before  its  division  the  nerve  gives  off  twigs  to  the  guttural  pouch,  the  parotid 
gland,  the  external  ear,  and  the  skin  of  the  external  auditory  meatus  and  the  mem- 
brana  tympani.  Branches  from  it  concur  with  filaments  from  the  cervical  branch 
of  the  facial  nerve  in  the  formation  of  the  auricular  plexus. 

6.  The  inferior  alveolar  or  dental  nerve  (N.  alveolaris  mamiibulie)  (Figs. 
436,  437,  .514)  arises  with  the  lingual  by  a  common  trunk  which  passes  forwani  at 
first  on  the  external  pterygoid  muscle,  then  inclines  ventraliy  between  the  internal 
pterygoid  and  the  ramus  of  the  mandible.  The  Ungual  and  alveolar  separate  at  an 
acute  angle,  and  the  latter  enters  the  mandibular  foramen  and  courses  in  the  canal 
within  the  ramus  (Fig.  516).  Emerging  at  the  mental  foramen,  it  terminates  by 
dividing  into  six  to  eight  inferior  labial  and  mental  branches,  which  ramify  in  the 
lower  lip  and  chin.  Before  entering  the  l>one,  the  nerve  detaches  the  mylo-hyoid 
nerve  (N.  mylohyoideus),  which  runs  thiwnward  and  forward  between  the  ramus 
and  the  mylo-hyoid  muscle;  it  supplies  that  muscle,  the  anterior  belly  of  the 
digustricus,  and  the  .skin  of  the  anterior  part  of  the  submaxillary  space.     The  dental 
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THE  SEVENTH  OR  FACIAL  NERVE 

The  facial  nerve  (N.  facialis)  has  its  superficial  origin  at  the  lateral  part  of  the 
corpus  trapezoideum,  immediately  behind  the  pons  (Fig.  499).  It  passes  outward 
in  front  of  the  eighth  nerve  and  enters  the  internal  auditor^'  meatus.  At  the  l)ottom 
of  the  meatus  the  two  nerves  part  company,  the  facial  coursing  in  the  facial  canai 
of  the  petrous  temporal  bone.  The  canal  and  nerve  are  at  first  directed  outwani 
between  the  vestibule  and  the  cochlea,  then  curve  backward  and  do^Tiward  in  the 
posterior  wall  of  the  tympanum  to  end  at  the  stylo-mastoid  foramen.  The  l>eiKl 
formed  by  the  nerve  is  called  the  knee  (Geniculum  n.  facialis)  and  bears  at  its 
highest  point  the  round  geniculate  ganglion  (G.  geniculi). 

The  nerve  consists  of  two  parts,  motor  and  sensory.  The  motor  part  constitutes  the  bulk 
ofjthe  nerve.  Its  deep  origin  is  from  the  cells  of  the  facial  nucleus,  which  is  situate  in  the  nuNlulU 
above  the  facial  tubercle.  On  leaving  the  nucleus  the  root-fibers  pass  upward  and  inwanl,  in- 
cline forward  close  to  the  median  plane,  and  then  bend  sharply  downward  to  the  point  of  emer- 
gence. The  highest  point  of  the  bend  is  subjacent  to  the  gray  matter  of  the  eminent  ia  teres*  in 
the  floor  of  the  fourth  ventricle,  and  the  abducent  nucleus  lies  in  the  concavity  of  the  ctirve. 
The  small  sensory  part  (N.  intermedins)  consists  of  axones  of  cells  of  the  geniculate  gan^on. 
which  is  interposed  on  the  facial  nerve  as  it  bends  downward  in  the  facial  canal.  The  fil>ers  of 
this  part  after  entering  the  medulla,  pass  to  the  nucleus  of  termination  which  it  shares  with  the 
ninth  and  tenth  nerves.  The  peripheral  fibers  from  the  geniculate  ganglion  constitute  the  chorda 
tympani. 

After  its  emergence  through  the  stylo-mastoid  foramen  (Fig.  514)  the  nerve 
passes  downward,  forward,  and  outward  on  the  guttural  pouch  under  cover  of  the 
parotid  gland,  and  crosses  between  the  origin  of  the  superficial  temporal  and  internal 
maxillary  arteries  internally  and  the  superficial  temporal  vein  externally.  It  then 
crosses  the  posterior  border  of  the  ramus  of  the  mandible  ventral  to  the  transverse 
facial  artery  and  about  an  inch  and  a  half  (ca.  3.5  to  4  cm.)  below  the  articulation 
of  the  jaw.  Emerging  from  beneath  the  parotid  gland  upon  the  masseter  muscle, 
it  receives  the  lower  branch  of  the  superficial  temporal  nerve,  and  divides  into  supe- 
rior and  inferior  buccal  branches.  The  following  collateral  branches  are  given  off, 
the  first  five  being  detached  within  the  facial  canal,  and  the  others  between  the 
stylo-mastoid  foramen  and  the  border  of  the  jaw. 

1.  The  great  superficial  petrosal  nerve  (N.  p>etrosus  superficialis  major)  arisc*s 
from  the  geniculate  ganglion.*  It  passes  through  the  petrosal  canal,  contributes  a 
filament  to  the  tympanic  plexus,  receives  the  great  deep  petrosal  nerve  from  the 
carotid  plexus  of  the  sympathetic,  emerges  through  the  foramen  lacerum,  and  is 
continued  as  the  Vidian  nerve  to  the  sphenopalatine  plexus  and  ganglia  (Fig.  515). 

2.  A  delicate  branch  (R.  anastomoticus  cum  plexu  tympanico)  emerges  from 
the  geniculate  ganglion  and  unites  with  a  filament  issuing  from  the  t>Tnpanic  plexus 
to  form  the  small  superficial  petrosal  nerve  (N.  petrosus  supei^cialis  minor); 
this  ends  in  the  otic  ganglion. 

3.  The  stapedial  nerve  (X.  stapedius)  (Fig.  515)  is  a  short  filament  detached 
from  the  facial  nerve  as  it  turns  down  in  the  facial  canal.  It  innervates  the  stape- 
dius muscle. 

4.  The  chorda  t3rmpani  (Fig.  515)  is  a  small  nerve  which  arises  a  little  l)elow  the 
preceding  and  pursues  a  recurrent  course  in  a  small  canal  in  the  mastoid  part  of 
the  temporal  l)one  to  reach  the  tympanic  cavity.  It  traverses  the  latter,  passing 
between  the  handle  of  the  malleus  and  the  long  branch  of  the  incus.  Emerging 
through  the  petrotympanic  fissure,  the  nerve  passes  downward  and  forward,  crosses 
beneath  the  internal  maxillar>'  artery,  and  joins  the  lingual  nerve.  It  sends  twigs 
to  the  submaxillary  and  sublingual  glands,  and  through  its  incorporation  with  the 
lingual  nerve  furnishes  fibers  to  the  mucous  membrane  of  the  anterior  two-thirds 
of  the  tongue  which  are  l)elieved  to  mediate  the  sense  of  taste. 

*  Although  this  norve  springs  directly  from  the  ganglion,  it  contains  motor  as  well  as  sensoiy 
fil)ors. 
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5.  Anastomotic  filaments  unite  with  the  auricular  branch  of  the  vagus  near 
the  stylomastoid  foramen. 

6.  The  posterior  auricular  nerve  (N.  auricularis  posterior)  arises  from  the 
facial  at  its  emergence  from  the  facial  canal  (Fig.  514).  It  runs  upward  and  back- 
ward with  the  posterior  auricular  artery  under  cover  of  the  parotid  gland  and  sup- 
plies the  posterior  auricular  muscles  and  the  skin  of  the  convex  surface  of  the 
external  ear.  It  anastomoses  with  branches  of  the  first  and  second  cervical 
nerves. 

7.  The  internal  auricular  nerve  (N.  auricularis  intemus)  springs  from  the 
facial  close  to  or  in  common  with  the  preceding  (Fig.  514).  It  ascends  in  the  paro- 
tid gland  just  behind  the  styloid  process  of  the  conchal  cartilage,  passes  through 
an  opening  in  the  cartilage,  and  ramifies  in  the  skin  of  the  concave  surface 
of  the  ear. 

8.  The  digastric  branch  (R.  digastricus)  (Fig.  514)  arises  from  the  facial  below 
the  auricular  nerves.  Its  branches  innervate  the  posterior  belly  of  the  digastricus, 
the  stylo-hyoideus,  and  the  occipito-hyoideus.  At  its  origin  it  gives  off  a  small 
branch  which  forms  a  loop  around  the  great  auricular  artery  or  its  posterior  branch 
and  rejoins  the  trunk. 

9.  The  auriculo-palpebral  nerve  (N.  aurieulo-palpebralis)  (Fig.  514)  arises 
from  the  upper  edge  of  the  facial  near  the  posterior  border  of  the  ramus.  It  ascends 
in  the  parotid  gland  behind  the  superficial  temporal  artery,  and  terminates  in 
anterior  auricular  and  temporal  branches.  The  anterior  auricular  branches  form 
with  branches  of  the  trigeminus  the  anterior  auricular  plexus.  They  innervate 
the  anterior  auricular  and  parotido-auricularis  muscles.  The  temporal  branch 
runs  forward  and  inward  over  the  temporal  muscle  to  the  inner  canthus  of 
the  eye,  forms  a  plexus  with  the  terminal  branches  of  the  ophthalmic  nerve, 
and  is  distributed  to  the  orbicularis  oculi,  corrugator  supercilii,  and  levator  naso- 
labialis. 

10.  The  cervical  branch  (R.  colli)  (Fig.  435)  arises  from  the  ventral  border 
of  the  facial  opposite  to  the  preceding  nerve.  It  emerges  obliquely  through  the 
parotid  gland,  passes  downward  and  backward  on  or  near  the  jugular  vein,  and 
anastomoses  with  the  cutaneous  branches  of  the  cervical  nerves.  It  gives  branches 
to  the  parotido-auricularis  and  the  cervical  panniculus.  In  its  course  along  the 
neck  the  nerve  is  reinforced  by  twigs  from  the  cutaneous  branches  of  the  second  to 
the  sixth  cervical  nerves. 

11.  Small  branches  are  detached  to  the  guttural  pouch  and  the  parotid  gland. 
The  latter  (Rami  parotidei)  concur  with  branches  of  the  superficial  temporal  nerve 
in  forming  the  parotid  plexus. 

The  facial  nerve  usually  terminates  after  a  short  course  on  the  surface  of  the 
masseter  by  dividing  into  two  buccal  branches  (Figs.  435,  461). 

1.  The  superior  buccal  nerve  (N.  buccalis  dorsalis)  passes  forward  on  the 
upper  part  of  the  masseter,  dips  under  the  zygomaticus,  and  continues  along  the 
lower  border  of  the  dilatator  naris  lateralis.  It  then  runs  under  the  last-named 
muscle  and  anastomoses  with  branches  of  the  infraorbital  nerve,  and  is  distributed 
to  the  muscles  of  the  cheek,  upper  lip,  and  nostril. 

2.  The  inferior  buccal  nerve  (N.  buccalis  ventralis)  crosses  the  masseter 
obliquely  and  continues  forward  along  the  depressor  labii  inferioris.  It  is  connected 
by  variable  anastomotic  branches  with  the  superior  nerve.  It  gives  collateral 
branches  to  the  panniculus,  buccinator,  and  depressor  labii  inferioris,  and  ramifies 
with  the  terminal  branches  of  the  inferior  alveolar  nerve  in  the  lower  lip. 

The  buccal  nerves  are  subject  to  much  variation  in  regard  to  their  course,  anastomoses, 
and  relations  to  the  sensory  components  derived  from  the  superficial  temporal  nerve.  Their 
distribution  is  constant.  The  point  at  which  the  branch  of  the  superficial  temporal  nerve  joins 
the  facial  is  variable. 
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THE  EIGHTH  OR  AUDITORY  NERVE 

The  auditory  nerve  (N.  acusticus)  is  connected  with  the  lateral  aspect  of  the 
medulla  just  behind  and  external  to  the  facial  (Fig.  499).  It  has  two  roots,  v€*sti- 
bular  and  cochlear  (Radix  vestibularis  et  cochlearis). 

The  auditory  nerve  consists  of  two  distinct  parts  which  might  well  be  regarded  as  separate 
nerves.  The  cochlear  part  mediates  the  sense  of  hearing,  while  the  vestibular  part  is  not  auditory 
in  function,  but  is  concerned  in  the  sense  of  the  position  of  the  body  and  the  mechanism  of 
equilibration. 

The  nerve  passes  outward  to  the  internal  auditory  meatus,  which  it  enters 
behind  the  facial  nerve.  In  the  meatus  it  divides  into  two  nerves,  of  which  the 
upper  is  the  vestibular  and  the  lower  is  the  cochlear  nerve. 

1.  The  vestibular  nerve  (N.  vestibuli)  is  distributed  to  the  utriculus,  the  saecu- 
lus,  and  to  the  ampullae  of  the  semicircular  canals,  of  the  internal  ear.  In  the  in- 
ternal auditory  meatus  the  nerve  is  connected  by  filaments  with  the  geniculate 
ganglion  of  the  facial  nerve.  At  the  bottom  of  the  meatus  it  bears  the  vestibular 
ganglion  (G.  vestibulare),  from  the  cells  of  which  the  fibers  of  the  nerve  arise. 

2.  The  cochlear  nerve  (N.  cochleae)  detaches  a  filament  to  the  sacculus,  pai?sc*s 
through  the  lamina  cribrosa  to  the  labyrinth,  and  is  distributed  to  the  organ  of 
Corti  in  the  cochlea. 

The  fibers  of  the  vestibular  nerve  arise  from  the  vestibular  ganglion  as  central  proce?*i*cs 
(axones)  of  the  bipolar  cells  of  the  ganghon.  The  peripheral  processes  (dendrites)  of  the  c<4\a 
form  arborizations  about  the  deep  ends  of  the  hair-cells  of  the  macula?  and  cristae  acusticje  of  the 
utriculus,  sacculus,  and  semicircular  canals.  The  fibers  enter  the  medulla,  pass  between  the 
restiform  body  and  the  spinal  tract  of  the  trigeminus,  and  spread  out  to  end  in  the  vestibular 
nucleus  in  the  floor  of  the  fourth  ventricle.  Among  the  central  connections  of  the  vestibular 
nerve  are:  (1)  fibers  which  connect  its  nucleus  with  centers  in  the  cerebellum  (chiefly  of  the  oppo- 
site side);  (2)  the  vestibulo-spinal  tract,  which  conveys  impulses  to  the  motor  cells  of  the  ventral 
columns  of  the  spinal  cord;  (3)  fibers  which  connect  the  nucleus  with  those  of  the  abducent  ner\e 
of  the  same  side,  the  third  and  fourth  nerves,  and  the  motor  part  of  the  trigeminus  of  l)oth  sides. 

The  fibers  of  the  cochlear  nerve  are  the  central  processes  of  the  bipolar  cells  of  the  spiral 
ganglion  of  the  cochlea.  The  peripheral  processes  of  these  cells  end  in  relation  to  the  hair-celU 
of  the  organ  of  Corti.  Some  of  the  nerve-fibers  enter  the  ventral  cochlear  nucleus  in  the  medulla 
close  to  the  superficial  origin  of  the  nerve;  others  end  in  the  dorsal  nucleus  of  the  tuberculum 
acusticum  at  the  lateral  angle  of  the  floor  of  the  fourth  ventricle.  From  the  ventral  nucleus 
fibers  pass  in  the  corpus  trapezoideum  to  the  anterior  olivary  nucleus  of  the  same  and  of  the 
oppasite  side.  Thence  tracts  pass  to  the  nuclei  of  the  motor  nerv'es  of  the  eye,  and  through  the 
lateral  fillet  to  the  posterior  quadrigcminal  body  and  the  internal  geniculate  body.  The  axones 
of  the  cells  of  the  dorsal  nucleus  pass  largely  (as  the  striae  acusticff)  over  the  resliform  body  and 
across  the  floor  of  the  fourth  ventricle  toward  the  median  plane.  They  then  turn  vent  rally, 
cross  to  the  opposite  side,  and  are  continued  by  the  lateral  nllet.  From  the  mid-brain  a  tract 
proceeds  to  the  cortex  of  the  temporal  lobe  of  the  hemisphere. 


THE  NINTH  OR  GLOSSO-PHARYNGEAL  NERVE 

The  glosso-phar3rngeal  nerve  (N.glossophar>'ngcus)  is  attached  to  the  anterior 
part  of  the  lateral  aspect  of  the  medulla  by  several  filaments  (Fig.  499).  The  root- 
bundles  enter  the  furrow  ventral  to  the  restiform  body;  they  are  separated  by  a 
short  interval  from  the  origin  of  the  facial  nerve,  but  are  not  marked  off  behind  from 
the  roots  of  the  vagus.  The  bundles  converge  laterally  to  form  a  nerve  which  per- 
forates the  dura  mater  and  emerges  through  the  foramen  lacerum  posterius  just 
in  front  of  the  tenth  nerve  (Fig.  olo).  As  it  issues  from  the  cranium  the  ner\'e 
bears  a  considerable  ovoid  gray  enlargement,  the  petrous  ganglion  (G.  petrosum).* 
It  then  curves  downward  and  forw^ard  over  the  guttural  pouch  and  behind  the  great 
cornu  of  the  hyoid  bone,  crosses  the  deep  face  of  the  external  carotid  arter>%  and 
divides  into  pharyngeal  and  lingual  branches  (Fig.  437).  The  collateral  branches 
are  as  follows: 

1.  The  tympanic  nerve  (N.  tympanicus)  (Fig.  515)  arises  from  the  petrous 

*  This  ganglion  appears  to  be  equivalent  to  the  jugular  or  superior  and  petrous  ganglia  of  man. 
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ganglion  and  passes  upward  between  the  petrous  and  tympanic  parts  of  the  temporal 
bone  to  reach  the  cavity  of  the  tympanum.  Here  it  breaks  up  into  branches 
to  form,  along  with  branches  from  the  carotid  plexus  of  the  sympathetic,  the  tym- 
panic plexus.  From  the  plexus  branches  pass  to  the  mucous  membrane  of  the 
tympanum  and  the  Eustachian  tube.  The  continuation  of  the  nerve  issues  from 
the  plexus  and  unites  with  a  filament  from  the  geniculate  ganglion  of  the  facial  to 
form  the  small  superficial  petrosal  nerve;  this  runs  forward  and  ends  in  the  otic 
ganglion. 

Filaments  also  connect  the  petrous  ganglion  with  the  jugular  ganglion  of  the  vagus  nerve 
and  with  the  superior  cervical  ganglion  of  the  sympathetic. 

2.  A  considerable  branch  runs  backward  on  the  guttural  pouch,  contributes 
filaments  to  the  pharyngeal  plexus,  and  concurs  with  twigs  from  the  vagus  and  the 
sympathetic  in  forming  the  carotid  plexus  on  the  terminal  part  of  the  carotid 
artery  and  on  its  chief  branches.     In  this  plexus  is  the  small  ganglion  intercaroticum. 

The  phaiyngeal  branch  (R.  pharyngeus)  (Fig.  437)  is  the  smaller  of  the  two 
terminal  branches.  It  runs  forward  across  the  deep  face  of  the  great  comu  of  the 
hyoid  bone  and  concurs  with  the  pharyngeal  branches  of  the  vagus  and  with  sym- 
pathetic filaments  in  forming  the  pharyngeal  plexus;  from  this  branches  pass  to 
the  muscles  and  mucous  membrane  of  the  pharynx. 

The  lingual  branch  (R.  lingualis)  is  the  continuation  of  the  trunk  (Fig.  437). 
It  runs  along  the  posterior  border  of  the  great  comu  of  the  hyoid  bone  in  front  of 
the  external  maxillary  artery  and  dips  under  the  hyo-glossus  muscle.  It  gives 
collateral  branches  to  the  soft  palate,  isthmus  faucium,  and  tonsil,  and  ends  in 
the  mucous  membrane  of  the  posterior  part  of  the  tongue,  where  it  supplies  gusta- 
tory fibers  to  the  vallate  papillse.  A  considerable  branch  unites  with  a  twig  from 
the  lingual  nerve. 

The  glosso-pharyngeal  is  a  mixed  nerve,  containing  both  motor  and  sensory  fibers.  The 
latter  constitute  the  bulk  of  the  nerve  and  include  those  which  mediate  the  special  sense  of  taste. 
They  are  processes  of  the  cells  of  the  petrous  gangUon.  The  central  processes  of  the  ganglion 
cells  enter  the  medulla,  pass  upward  and  inward  through  the  formatio  reticularis,  and  end  in  the 
nucleus  of  termination  m  the  floor  of  the  fourth  ventricle.  The  motor  fibers  arise  from  dorsal 
and  ventral  efferent  nuclei  in  the  medulla.  The  glosso-pharyngeal  shares  these  nuclei  with  the 
vagus  and  has  practically  the  same  central  connections  as  that  nerve  (g.  v.). 
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The  vagus  or  pneumogastric  (N.  vagus)  is  the  longest  and  most  widely  dis- 
tributed of  the  cranial  nerves;  it  is  also  remarkable  for  the  connections  which  it 
forms  with  adjacent  nerves  and  with  the  sympathetic.  It  is  attached  to  the  lateral 
aspect  of  the  medulla  by  several  filaments  which  are  in  series  with  those  of  the 
ninth  nerve  in  front  and  the  eleventh  nerve  behind  (Fig.  499).  The  bundles  con- 
verge to  form  a  trunk  which  passes  outward,  pierces  the  dura  mater,  and  emerges 
from  the  cranium  through  the  foramen  lacerum  posterius  (Fig.  515).  In  the 
foramen  the  nerve  bears  on  its  lateral  aspect  the  elongated  flattened  jugular  gang- 
lion (G.  jugulare). 

The  ganglion  communicates  with  (a)  the  tympanic  nerve,  (b)  the  petrous  ganglion  of  the 
ninth  nerve,  (c)  the  spinal  accessory,  and  (d)  the  hypoglossal.  It  also  gives  off  the  auricular 
branch  (R.  auricularis),  which  runs  forward  below  the  petrous  gangUon  and  passes  through  a 
small  canal  in  the  ];>etrous  temporal  bone  to  gain  the  facial  canal.  Here  it  gives  filaments  to  the 
facial  and  emerges  with  that  nerve  through  the  stylo-mastoid  foramen.  It  ascends  behind  the 
external  auditory  meatus,  dips  under  the  rotator  longus  muscle,  and  passes  through  a  foramen 
in  the  conchal  cartilage  to  ramify  in  the  integument  which  Unes  the  meatus  and  the  adjacent 
part  of  the  car. 

Beyond  the  ganglion  the  vagus  runs  backward  and  downward  with  the  spinal 
accessory  in  a  fold  of  the  guttural  pouch  (Fig.  437).  Then  the  two  nerves  separate, 
allowing  the  hypoglossal  to  pass  between  them,  and  the  vagus  descends  with  the 
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The  left  vagus  (Fig.  428)  enters  the  thorax  on  the  ventral  face  of  the  oesophagus, 
crosses  obliquely  under  the  left  brachial  artery,  and  passes  back  on  the  external 
surface  of  that  vessel  in  company  with  a  large  cardiac  nerve/  Separating  from 
the  latter,  the  vagus  continues  backward  on  the  left  face  of  the  aorta,  inclines  to 
the  upper  surface  of  the  left  bronchus,  and  divides  into  dorsal  and  ventral  branches. 

The  dorsal  and  ventral  branches  unite  with  the  corresponding  branches  of  the 
opposite  nerve,  thus  forming  dorsal  and  ventral  oesophageal  trunks  (Truncus 
cesophageus  dorsalis,  ventralis) .  These  run  backward  in  the  posterior  mediastinum, 
above  and  below  the  oesophagus  respectively,  and  enter  the  abdominal  cavity 
through  the  hiatus  oesophageus;  they  supply  branches  to  the  oesophagus  and 
anastomose  with  each  other.  The  dorsal  trunk  receives  the  major  part  of  its  fibers 
from  the  right  vagus.  After  entering  the  abdomen  it  passes  to  the  left  of  the 
cardia,  gives  branches  to  the  visceral  surface  of  the  stomach,  and  ends  in  the 
coeliac  and  subsidiary  plexuses.  The  ventral  trunk  passes  to  the  lesser  curva- 
ture of  the  stomach  and  ramifies  on  the  parietal  surface  of  the  stomach;  it  forms 
here  the  anterior  gastric  plexus,  from  which  branches  are  supplied  also  to  the  first 
part  of  the  duodenum  and  to  the  liver. 

The  collateral  branches  of  the  vagus  are  as  follows: 

1.  The  pharyngeal  branch  (R.  pharyngeus)  is  given  off  in  relation  to  the  supe- 
rior cervical  ganglion,  turns  around  the  internal  carotid  artery,  and  runs  downward 
and  forward  on  the  guttural  pouch  to  the  dorsal  wall  of  the  pharynx  (Fig.  437). 
Here  its  branches  concur  with  the  pharyngeal  branch  of  the  ninth  nerve  and  with 
filaments  from  the  spinal  accessory  and  the  sympathetic  in  forming  the  pharyngeal 
plexus.  This  supplies  numerous  twigs  to  the  pharynx,  and  a  larger  branch  which 
passes  along  the  side  of  the  oesophagus  and  ramifies  in  its  cervical  part. 

According  to  EUenberger  and  Baum  the  pharyngeal  plexus  receives  filaments  also  from  the 
digastric,  superior  laryngeal,  hypoglossal,  and  first  cervical  nerves.  The  branches  of  the  plexus 
form  secondary  intermuscular  and  submucous  plexuses,  in  which  there  are  numerous  minute 
ganglia. 

2.  The  superior  or  anterior  lar3rngeal  nerve  (N.  laryngeus  cranialis)  is  larger 
than  the  preceding  and  arises  a  little  behind  it  (Fig.  437).  It  crosses  the  deep  face 
of  the  origin  of  the  external  carotid  artery,  runs  downward  and  forward  over  the 
lateral  wall  of  the  phar)mx  behind  the  hypoglossal  nerve,  and  passes  through  the 
foramen  below  the  anterior  comu  of  the  thyroid  cartilage.  Its  terminal  branches 
ramify  in  the  mucous  membrane  of  the  larynx,  the  floor  of  the  pharynx,  and  the 
entrance  to  the  oesophagus;  they  anastomose  with  those  of  the  recurrent.  At 
its  origin  the  nerve  gives  off  its  small  external  branch  (R.  extemus) ;  this  descends 
to  the  crico-thyroid  muscle,  which  it  supplies,  and  sends  filaments  to  the  crico- 
pharyngeus  also.  It  may  arise  from  the  trunk  of  the  vagus  or  from  the  pharyngeal 
branch. 

At  the  point  of  origin  of  the  superior  laiyngeal  nerve  there  is  a  plexiform  widening  which  is 
regarded  by  some  authors  as  the  homologue  of  the  ganglion  nodosum  of  man.  From  it  a  filament 
arises  which,  after  a  short  course,  rejoins  the  vagus  or  enters  the  sympathetic  trunk.  Stimulation 
of  its  central  end  causes  a  reduction  of  the  blood-pressure,  and  it  is  therefore  termed  the  depressor 
nerve  (N.  depressor). 

3.  The  recurrent  nerve  (N.  recurrens),  also  termed  the  inferior  or  posterior 
laryngeal  nerve,  differs  on  the  two  sides  in  its  point  of  origin  and  in  the  first  part  of 
its  course.  The  right  nerve  (Fig.  429)  is  given  off  opposite  the  second  rib,  turns 
around  the  dorso-cervical  artery  from  without  inward,  runs  forward  on  the  lower 
part  of  the  lateral  surface  of  the  trachea,  and  ascends  in  the  neck  on  the  ventral 
face  of  the  common  carotid  artery.  The  left  nerve  (Fig.  428)  arises  from  the  vagus 
where  the  latter  begins  to  cross  the  aortic  arch.     It  passes  back  over  the  ligamentum 

*  In  some  cases  the  left  vagus  passes  back  below  the  junction  of  the  jugular  veins  and  the 
termination  of  the  left  brachial  vein.     It  then  runs  backward  and  somewhat  dorsally  across  the 
left  face  of  the  anterior  vena  cava  to  reach  its  usual  position. 
44 
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arteriosum,  winds  around  the  concavity  of  the  aortic  arch  from  without  inward, 
runs  forward  on  the  lower  part  of  the  left  face  of  the  trachea,  and  continues  in  the 
neck  in  a  similar  position  to  the  right  nerve. 

It  is  worthy  of  note  that  the  left  nerve  passes  beneath  the  bronchial  lymph  elandt^  a«  it 
winds  around  the  aorta;  also  that  in  the  next  part  of  its  course  it  lies  between  the  left  surface  of 
the  trachea  and  the  deep  face  of  the  aorta,  and  is  then  related  to  lymph  glands  which  lie  aJoni^ 
the  ventral  aspect  of  the  trachea.  The  left  recurrent  is  often  incorporated  in  part  of  its  course 
in  the  anterior  mediastinum  with  a  deep  cardiac  nerve.  Further,  the  left  ner\'e  lies  at  firs>i 
ventral  to,  and  then  upon,  the  a^sophagus  in  the  neck.  The  right  recurrent  is  given  off  from  or 
in  common  with  a  considerable  trunk  which  connects  the  vagus  with  the  first  thoracic  ganfdion 
of  the  sympathetic.  The  arrangement  here  is  commonly  more  or  less  plexiform,  and  from  it 
one  or  two  cardiac  nerves  arise. 

The  terminal  part  of  eachnerve  (Fig.  517)  lies  on  the  dorsal  surface  of  the  trachea, 
in  relation  to  the  oesophagus  internally  and  the  carotid  artery  above.*  It  pass*^ 
between  the  crico-arytenoideus  posterior  and  the  crico-pharyngeus;  the  terminal 
branches  supply  all  the  muscles  of  the  larynx  except  the  crico-thyroid,  and  communi- 
cate with  branches  of  the  superior  laryngeal  nerve.  Collateral  branches  are  given 
off  to  the  cardiac  plexus  (Rr.  cardiaci),  to  the  trachea  (Rr.  tracheales),  to  the 
oesophagus  (Rr.  oesophagei),  and  to  the  inferior  cervical  ganglion  of  the  sjTnpathetic. 

4.  Cardiac  branches  (Rr.  cardiaci),  usually  two  or  three  in  number,  are  given 
off  from  each  vagus  within  the  thorax  (Figs.  428,  429).  These  concur  yriih  the 
cardiac  branches  of  the  sympathetic  and  recurrent  nerves  to  form  the  cardiac 
plexus,  which  innervates  the  heart  and  great  vessels. 

5.  Small  tracheal  and  oesophageal  branches  (Rr.  tracheales  et  cesophafrci) 
are  given  off  from  both  vagi  in  the  thorax.  These  concur  with  branches  from  the 
recurrent  nerves  and  the  inferior  cervical  and  anterior  thoracic  ganglia  of  the 
sympathetic  in  forming  the  posterior  tracheal  and  oesophageal  plexuses,  from 
which  twigs  go  to  the  trachea,  oesophagus,  heart,  and  large  vessels. 

6.  Bronchial  branches  (Rr.  bronchiales)  are  detached  at  the  roots  of  the  lungs 
and  unite  with  sj-mpathetic  filaments  in  forming  the  pulmonary  plexuses.  From 
the  latter  numerous  branches  proceed  in  a  plexiform  manner  along  the  bronchi  and 
vessels  into  the  substance  of  the  lungs. 

The  vagiis  and  glosso-pharyngeal  nerves  are  so  closely  associated  in  origin  and  central 
connections  that  they  may  be  described  together  in  this  respect. 

The  sensory  fibers  arise  from  the  petrous  and  jugular  ganglia,  and  their  central  parts  enter 
the  lateral  a.spect  of  the  medulla  aiui  divide  into  anterior  and  posterior  brancht's  like  the 
fibers  of  the  dorsal  roots  of  the  spinal  nerves.  Most  of  the  fibers  end  in  arl>orizations  al>out  the 
cells  of  the  vago-glosso-pharyngeal  nucleus  of  termination,  which  consists  of  two  parts.  (K  thex* 
the  dorsal  sensory  nucleus  (Xucleius  alje  cinerea?)  is  situattnl  in  the  posterior  part  of  the  floor  of 
the  fourth  ventricle  and  in  the  adjacent  part  of  the  closed  portion  of  the  medulla  near  the  m«»- 
dian  plane.  The  other  part  is  termed  the  nucleus  of  the  solitary  tract,  and  is  so  named  becau.'-e 
its  cells  are  grouped  about  the  bundle  (Tractus  solitarius)  formed  by  the  posterior  divisions  of 
the  afferent  nerve-fibers.  It  ends  about  the  level  of  the  pyramidal  decussation.  The  secondary 
central  cx>nnections  are  similar  to  those  of  the  sensor>'  part  of  the  trigeminus. 

The  motor  fibers  (and  those  of  the  medullary  part  of  the  accessory)  arise  from  the  dor- 
sal motor  nucleus  and  the  ventral  motor  nucleus.  The  cells  of  the  former  lie  in  groups  along 
the  ventro-medial  side  of  the  dorsal  sensory  nucleus.  The  latter,  also  termed  the  nucleus  ani- 
biguus,  is  situated  more  deeply  in  the  lateral  part  of  the  formatio  reticularis. 


THE  ELEVENTH  OR  SPINAL  ACCESSORY  NERVE 

The  spinal  accessory  nerve  (N.  accessorius)  is  purely  motor.  It  consists  of 
two  parts  which  differ  in  origin  and  function. 

The  medullary  part  arises  from  the  lateral  aspect  of  the  medulla  by  sevend 
rootlets  which  are  Ix^hiiid  and  in  series  with  those  of  the  vagus  (Fig.  499).  Th<^ 
spinal  part  arises  from  the  cervical  part  of  the  spinal  cord  by  a  stories  of  fa.sciculi 

'  The  nerve  lies  here  al>out  a  finger's  breatlth  above  the  thyrt)id  gland.  If,  however,  the 
gland  is  enlarged  it  niay  eome  in  contact  with  the  nerve.  The  same  is  true  in  regard  to  the  rela- 
tion to  the  anterior  cervical  lymph  glands. 


THE  ELEVENTH  OR  SPINAL  ACCESSORY  NEKVE  691 

which  emerge  Iwtween  the  dorsal  and  ventral  roota.  The  bundles  unite  to  form 
a  trunk  which  is  very  small  at  its  origin  at  the  fifth  segment  of  the  cord,  but  in- 
creases in  size  when  traced  toward  the  brain,  since  it  continually  receives  accessions 
of  fibers.  It  passes  through  tlie  foramen  magnum  and  joins  the  medullary  part. 
The  trunk  thus  formed  sends  its  medullary  fibers  to  the  tenth  and  ninth  nerves  and 
emerges  through  the  foramen  lacerum  posterius.     It  then  runs  backward  and  down- 


Fia.  5I«.— Nr.trn:  of  Homr.  apt™  Rfhovai.  hf  Part  or  PANsiroi.T-n  and  TBAPEtiOB. 

a.  a'.  MaAtuiciu-huiQVTftliH:  b.  anTerior  ^uperiicial  pectoral  muscle;  c.  rcrvical  pannjculibt^  d.  ftterno-eepTml- 

and  iraeh«li>-nuuiToiilaii!i:  i, impenuHcervicaliM;  tr.suiirupin&tui;  r, knieriordeep twtural  muscle;  m.  rhomboiileui 
xlsnd;  II.  i>woiiilcj-«itricul«riH  mtmrle;  r.  wina  of  alia?;  «,  spine  of  Hspula;  /,  exiemal  mBxill«r>'  vein;  *,  3, 
bmnrhwof  iwccind  (o  seveni h  eorvicsl  nsrvra;  (i,  culaneoua  br»och  of  •erond  cervie«l  nerve;  M,  cerviciU  branch 
Dtrve.     (After  Ellen berKer-Bauin.  Top.  AdhI.  li.  Pferdeg.) 

ward  with  the  vagus  in  a  fold  of  the  guttural  pouch,  separates  from  that  nerve, 
crosses  the  deep  face  of  the  submaxillary  gland  and  the  occipital  artery,  and  divides 
in  the  recpssus  atlantis  into  dorsal  and  ventral  branches. 


The  dorsal  branch  (R.  dorsalis)  (Figs.  433,  517,  SIS)  n-ceivos  a  twig  from  the 
second  and  third  cervical  nerves  and  turns  around  the  atlantal  tendon  of  the  splenius 


THE  (EREBKAL  KEIIISPHBRER 


67S 


Aft.-r  r,  ■^'  ™Tua  ciilWmii  and  tlu-  inntT  wall  w  i(„.  M-ptum  iH-IIuciilu 

ai.t.-ril.^'""''  "'  ""  '^''  '*"■  ""'"■  "  "■■"'"  '"  '"•  '""""'  '■''"■ll>  I'V  >»"  l"«li™  1 
IO-.V  .-.ni",'.'."^  "  ","■  f*"'^"  °"^™'  (■'<'"-l'->»  ■■•U.I.IU.),  .  i,„;,.«h.l  p,.«-,l„,„| 
.mtwur.1  Vr'  "'  '!  ""  "'■''■''  "  ''■"■<•"■''  "I'li'lU'-ly  upw.i-1.  I«rk.«.l.  „d 
"■■"I  t  h.-  I «i  ',",'"" '"!?•  '•"■'  »  """"'  "«■  •"■•J.  ""I  ""■  l«»tcn„r  l<mri  t.|.  rini 
«urfa."  wh  :,  ^''.''  """•"■"  '■■"'>■  ""■  l>iWoc.mi«»,  "  -hi"'  o„  i,.  v,.„iri™l„ 
<l..wnwk«i  .,'""*■"'"'■'''  "  •■""■"  "'■l»«"l  "»l  l«ok.«.l  .ml  Ihrn  lum. 
l.v  «■  om!  "■  "■"''  '"  '"""  ""•  P.'"''""  I"l».  Th,-  ,.„  l.,li™  «,.  ,.,„ni„j 
trifl."  ■rC.'"'  "".""■''  *''''■''  "  "•™I'I'^  '■>•  "■<•  chorioid  pteiu  ,it  Ihr  l.tpr>l  vi-n- 
V.-Iiii.',  i...  "  "  "  "'"'"•»"'  "l«'  "'  •  "I  "'  P»  ■"•1".  the  trl.  rhorioLlo.  (« 
c..nT«i>w  ''''*',  "''•  "■'''''''  ''"  '"•"""  ""•  l>'PP'«-«niPu»  "n.!  Ihr  Itwduniu.  It 
ral!-.,;,  .  ■">'"™''"!""«  »'  ""••"  l.l.«.l-v,^U  U.I  in  „l,l  .„hi,Tl.  Il,rn.  m.y  !<. 
th..  tTtri^v  "'"'■''■,"'";"  '»  "■  Thr  ,,l,,u,.  .,f  thr  l.„  ,i,l„  .„.  .Hmtinuou.  Ihn.u^ 
int.  r^  .-nlniulu-  tonm™.     On  ,l„.rinB  the  c-h..H<>i,l  pl,.,u.  Uck.».l  >  n«n>w 


Aril<m  U  «l  .Inm  t 


Whit..  I»in.l  tl...  itiiE  I«n>Uo.li.  „„  i,„i.  .™i,.i„ul.r.-.  i,  «,.„  j„„,  th,.  m.niin 
of  III.,  csuilatv  nuclcii..  «li..r,.  ,,  l„un.l»  Ihi-  inl<'nii...liit..  i,t..>v<.  Th.'  iihAua 
|.i.rti«lly  ....vc  a  «i.l,r  »l,n.-  1^,,  «-|,i,.|,  i,  |,|,.„,|„i  „„|,  t|„.  ,|,j„.  ,ul,i.„„-  „f 
th.- hippncuiiim.:  iI.l-  l.  tl...  poMwior  pOlat  o<  the  lonii  „,|  ,„  r.»,lmu.li..n. 
th..  fimbila. 

-n...  cocKu  UHEtum'  in  tl„.  „,..!  1,.^  n»n,li,m  „f  i|„.  |„.„,i,|.h,.„.  |i  i, 
.,l.i»t...l  m  (nmt  „  il,,-  iluU..,„„  „„,  „„,  „.„.|,„|  |„|„„h,..  ,„,|  i,.,„„.ri„,  „m„,|„| 
.•i„l    u,.|«-.r.  ,.„  II,.-  !«».  .,t  tl,,.  l„,,„i,,,h.r,.  .,  „„.  tri|r,nun,  „lf.rl„riun,.     Il  i, 

,n,iti|>,H..l ,,f  («„ ,i,i.«.. .,f  KrB>  n,atl,T.  Il BU,I>|,- u,<l  l,.nl„-,ilar nuH.i. M'lwral,.,! 

in...,  .n>i.l,-l. -^v  liv  lra.i« ..f  »l„i,.  „„,„.,  .i,,,),  „.  i„,„  „,||„.,,v,.|v  „ i|„-  n,i..mU 
™,  -..1...      ri„.  ctidEt.  ntKtetu  ,  N  „,.|,.„,  ,.,u,l.„„    „  ,1,,.  .I..~.n,„ll.l  .n.l  l.r,,., 

v..r.tr.,l,..  ri,.le«tfcnl«nadm.,\,„l.„.  l,.„„f,.„„.,  |i„v,.nln^l.l,ndlv.„vc, 
,""■    l"TT'"  """<■"'""  -"'I  ■h,.  (,_  in,.,,..™.     Il  «.  n.|.i.,l  ,.„..™|iv  ,.,  , 

rf  K^.>  ...I-,:,,,,,.  Lno.n  iv.  Il„.  ctooMnml.     Tl,,- 1.„  nurlri  «,■  fu,,l  In  (r,.nl.  ud 

m'1?'"  !'"'  'IT'*.*""'  "'  It--  n.",-  ">  -»«••  ml  in  ntlajD  pUlMa. 
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Til E  Fimi,  TRIGEMINAL,  OK  TRIFAC  lAL  NEK\  E  <><  * 

the  optic  papilla,  whon*  they  an*  colliM'tfHl  into  a  round  trunk,  the  optic  ncr>c.    Tlu* 
iMTV'o    thuB    formf^i    picrc<t*   the   chorioid    and    wlera,    enH»rgiii    from   the    p<*^ 
t<*ri<>r  part  of  the  oychall.  and  f)aHM*i4  hackward  and  inwanl  to  the  optic  foramen. 
Aft<T  travcming  the  latter  it  d<*cuj«at«*i*  with  it«  fellow  of  the  opfxi^ite  »ide  to  fomi 
th<*  optic  chiai^ma  or  commiHsure.     In  the  orhit  the  nerve  is  e4i|chtly  flexuoiw  an<l  in 
enilHMldwl  in  the  fat  Yx^hind  the  evet>all  and  i*urround«l  bv  the  n-tractor  oruU 
niiiAido.     ItH  intnMkHseouK  part  in  an  inch  or  mon»  (ca.  3  cm.)  long.     The  aheath 
of  tho  nor\'e  ih  fomuHl  hy  prolongat ionit  of  the  meml>ran<»?«  of  th<'  hrain»  an<l  inclu<l4-?« 
contiriuatioati  of  the  sulMiural  and  Hultarachnoid  njmct^. 

TTm"  KTratrr  part  of  the  fifjcr*  <>f  xUr  opiir  nrn*r  cn*m  in  the  rhiAnnim  to  thr  tmrt  <»f  thr  (>f>|ia>. 

■ito  wtlr       In  thn  trart  the  t\\n*r^  pn>rf«f|  to    It  ihr  intrmaJ  (tniMniUtr  Unij ,    J-   thr-  |Mw*ti-ri«ir 

part  ii(  the  thuiamu^.  an<l  (3)  ttu*  anu*nc»r  quA<lnitr*fnin*l  UhR     imiiirf-tlx        T)h*  fi^^-rw  »hic|| 

irr>   to  the  intemjkJ  KeniruUte  ImmIv  Appear  to  f>elonK  to  <iu«l«{rn'M  rocnnuiw^urr  arHl   to  )tr  tu*r%* 

\  tMinJ  in  funrlion.      The  vi»MaJ  fil>er«,  whirh  romr  fmm  the  «iu!er  pirt  of  tJie  retina  <rf  x\w  vinM« 

^*1*'  an<l  the  inner  part  o(  the  retina  t»(  the  oppfw«itr  witle.  temiinair  aUMjt  rrll«  in   tfw  an'fn<fer 

<|iiA<lnxeniinaJ  Uxlv  and  the  part  «rf  the  tliaJanuut  mhirh  r<»m*pim<U  to  tJ»e  |ml\inar  «n*l  extirtiaj 

|pi*f»irulate  U>il>  iif  nian.     Fnira  the  ceJU  «>f  the  former  tiUT^  p.i*«  to  t>»e  nurltn  erf  ihi*  nxttcic 

nt^r^'****  *>f  the  eyrl»all,  and  complete  the  n*f1et  are       TiUt*  pnxtfil  fnun  tl>e  celU  of  (hr  ihaiaon^ 

U9  tlu»  visual  area  of  the  rortet  in  the  ompitaJ  pcui  ai  the  henii«i»l»rre. 


THE  THOU)  OR  OCULOSOTOR  NERVE 

T1h»  ocolotnoCor  nerre  (X*  oculomotoriusi  an>«i*  hy  w^veral  nuiichv  frt>m  tht» 
|>fi.HAl  J<urfa<v  of  the  cen»hral  iwnluncle,  a  littU*  lateral  to  the  inteqMHiuncular  fum»w. 
It  tunw  slmn>ly  outwani  and  forwani,  croev***?*  over  the  cavemoui*  vinuM,  and  <*on- 
tinu*^  aU>ve  the  maxillar>'  ner\-e  and  in  r<»ni|)any  with  the  ophthalmic  ner\*e  to  tho 
forjifiwn  laivrum  orhitale.  It  emerge*  thnuii^h  the  foramen  with  the  lattiT  non^ 
an<l  ^  ^>^^  alxluetuifl  and  divid(*t<  into  two  hranrhftt.  The  superior  branch  i^  t«hort  and 
<ii vi«i<***  i^^^^  twijcH  which  supply  the  ret-tiw  HUfM*rior.  n»tractor.  an<l  levator  paJrM*l»r«» 
HUfM^riorin.  The  inferior  brtnch  (V\t^.  4.'is.  431)>  w  larger  and  much  longf*r.  It 
t^iipl>li<*?«  the  motor  filien*  to  the  ciliar>'  ganglion  (which  litt*  «lin*ctly  on  thw  branch 
in  th«'  horwO  and  short  branches  to  the  n»<»tus  intemus  and  n*<'tus  infenor,  and 
^^iitiiiu<'»  forward  on  the  latter  to  eml  in  the  infenor  ohli(|Ue  muM*le. 

TTm*  ileep  oriidn  of  the  filien*  of  the  oruloriMttor  nerve  i«  in  the  ot-ulontotor  niirle«i«  Mtu.iinl 
in    th**    Vf<">v  matter  of  the  Ooor  of  the  rrffri»raJ   ft4|ue<lurt  in  the  rrfCKia  of  itie  antenor  r«»r|M»ra 

qojMirtK''""'**- 

THE  FOURTH  OR  TROCHLEAR  PfERVE 

Till*  trochlear  or  path(*tic  (N.  tnM*hU*arii4>  ii«  the  «matle?»t  of  the  cranial  nt^rves. 
irM-Ti  fnmi  the  anterior  <^>n*)>ellar  fM^tlunde  jti««t  lM'hin<l  the  f^irfHira  quailng«*nitna. 


THE  FIFTH.  TRIGEHmM.  OR  TRIFAOAL  NERVE 
Thv  trigeminal  oerre  (X.  trig«*nunu.«*-  i^  the  largi-«»t  of  tlw  cranial  wni**.     It 
i«i  i-4-nn*'4*t4Hl  n'lth  the  lateral  |kart  of  thr  |Hmit  hy  a  large  eeneory  root  and  a  amalirr 
root  (Fig.  4W». 
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such  rami.    A  nerve  may  be  comiected  with  two  ganglia,  and  a  ganglion  ma^'  be 
connected  with  two  nerves. 

The  dorsal  root  is  sensory  or  afferent,  i.  e.,  it  conveys  impulses  to  the  central  system.  Its 
fibers  are  axones  of  the  cells  of  the  spinal  ganglion.  The  ventral  root  is  motor  or  efferent,  and 
conveys  impulses  toward  the  periphery.  Its  fibers  are  axones  of  the  large  cells  in  the  ventral 
gray  columns  of  the  spinal  cord.  The  common  trunk  or  ner\'e  formed  by  the  union  of  the  two 
roots  contains  both  kinds  of  fibers,  as  do  also  their  primary  divisions.  In  addition  to  these  fibers, 
which  are  distributed  to  the  skeletal  muscles  and  the  skin,  the  spinal  nerves  contain  fibers  derived 
from  the  sympathetic  system  through  the  rami  communicantes;  these  go  to  the  glands  and 
unstriped  muscle  and  are  designated  secretory  and  vasomotor  fibers. 


THE  CERVICAL  NERVES 

The  cervical  nerves  (Nervi  cervicales)  (Figs.  431,  433,  518,  523)  number  eight 
pairs.  Of  these  the  first  emerges  through  the  intervertebral  foramen  of  the  atlas, 
the  second  through  that  of  the  axis,  and  the  eighth  between  the  last  cervical 
and  the  first  thoracic  vertebrae. 

The  dorsal  branches  are  distributed  to  the  dorso-lateral  muscles  and  skin  of 
the  neck.  They  divide  usually  into  inner  and  outer  branches.  The  internal 
branches  (Rami  mediales)  run  in  general  across  the  multifidus  and  the  lamellar  part 
of  the  ligamentum  nuchse  to  the  skin  of  the  upper  border  of  the  neck;  they  supply 
the  deep  lateral  muscles  and  the  skin.  The  external  branches  (Rami  laterales)  are 
chiefly  muscular  in  their  distribution.  The  dorsal  branches  of  the  third  to  the 
sixth  nerves  are  connected  by  anastomotic  branches  to  form  the  dorsal  cervical 
plexus. 

The  ventral  branches  are  smaller  than  the  dorsal  ones — an  exception  to  the 
general  rule.  They  increase  in  size  from  first  to  last.  They  supply  in  general  the 
muscles  and  skin  over  the  lateral  and  ventral  aspect  of  the  vertebrae,  but  the  last 
three  enter  into  the  formation  of  the  brachial  plexus,  and  the  three  preceding  the 
last  give  oflf  the  roots  of  the  phrenic  nerve.  An  irregular  ventral  cervical  plexus  is 
formed  by  anastomoses  established  between  the  ventral  branches.  The  follo\iing 
special  features  may  be  noted: 

The  first  cervical  nerve  emerges  through  the  intervertebral  (antero-intemal) 
foramen  of  the  atlas.  Its  dorsal  branch  (N.  occipitalis)  passes  upward  and  outward 
between  the  obliqui  capitis  and  the  recti  capitis  dorsales  and  supplies  branches  to 
these  muscles,  the  scutularis  and  posterior  auricular  muscles,  and  the  skin  of  the 
poll.  The  ventral  branch  descends  through  the  alar  (antero-extemal)  foramen  of 
the  atlas,  crosses  over  the  ventral  straight  muscles  and  the  carotid  artery  under 
cover  of  the  parotid  gland,  and  divides  into  two  branches.  The  anterior  branch 
enters  the  omo-hyoideus  muscle.  The  posterior  branch  passes  downward  and 
backward  under  cover  of  that  muscle,  unites  with  a  branch  of  the  ventral  division 
of  the  second  cervical  nerve,  and  continues  its  course  on  the  ventro-lateral  surface 
of  the  trachea  to  enter  the  sterno-thyro-hyoideus  behind  the  intermediate  tendon. 
In  the  recessus  atlantis  the  ventral  branch  is  connected  by  one  or  more  twigs  with 
the  superior  cervical  ganglion  of  the  sympathetic,  and  a  little  lower  with  the  h>Tx>- 
glossal  nerve.  It  also  sends  branches  to  the  ventral  straight  muscles  of  the  head 
and  the  thyro-hyoideus.  Below  the  atlas  the  ventral  branch  is  crossed  super- 
ficially by  the  spinal  accessory  nerve,  the  occipital  artery,  and  the  inferior  cerebral 
vein. 

The  second  cervical  nerve  is  larger  than  the  first.  It  emerges  from  the  verte- 
bral canal  through  the  intervertebral  foramen  of  the  anterior  part  of  the  arch  of  the 
axis.  Its  dorsal  branch  ascends  between  the  complexus  and  the  ligamentum 
nuchae  and  ramifies  in  the  skin  of  the  poll.  The  ventral  branch  gives  off  mtiscular 
branches  to  the  rectus  capitis  anterior  major,  and  anastomotic  branches  to  the 
ftpinal  accessory  and  the  ventral  divisions  of  the  first  and  third  cer\'ical  ner\'e8; 
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one  of  these  crosses  over  the  carotid  artery  and  concurs  in  the  formation  of  the  nerve 
to  the  stemo-thyro-hyoideus  mentioned  above.  The  ventral  branch  then  becomes 
superficial  by  passing  between  the  two  parts  of  the  mastoido-humeralis,  and  divides 
into  posterior  auricular  and  cutaneous  branches.  The  posterior  auricular  nerve 
passes  upward  and  forward  on  the  parotid  gland  parallel  with  the  ix)sterior  border 
of  the  parotido-auricularis  to  ramify  on  the  convex  face  of  the  external  ear.  The 
cutaneous  nerve  of  the  neck  (N.  cutaneus  colli)  crosses  the  mastoido-humeralis 
muscle  and  turns  backward  along  the  course  of  the  jugular  vein.  On  the  lower 
part  of  the  parotid  gland  it  is  connected  by  a  twig  with  the  cervical  cutaneous 
branch  of  the  facial  nerve.  It  gives  off  twigs  to  the  subcutaneous  muscles  and 
the  skin  of  the  parotid  and  laryngeal  regions  and  a  long  branch  which  passes  for- 
ward in  the  submaxillary  space. 

The  third  cervical  nerve  leaves  the  vertebral  canal  through  the  foramen  be- 
tween the  second  and  third  cervical  vertebrse.  Its  dorsal  branch  emerges  between 
two  bundles  of  the  intertransversalis  muscle  accompanied  by  a  branch  of  the  verte- 
bral artery,  turns  upward  on  the  multifidus,  and  divides  into  several  branches  which 
radiate  on  the  deep  face  of  the  complexus.  It  gives  branches  to  these  muscles  and 
to  the  skin,  and  a  twig  which  joins  the  corresponding  branch  of  the  fourth  nerve. 
The  ventral  branch  emerges  through  the  intertransversalis  below  the  bundle  above 
which  the  dorsal  branch  appears.  It  gives  branches  to  the  trachelo-mastoideus, 
rectus  capitis  anterior  major,  longus  colli,  splenius,  and  mastoido-humeralis.  It 
also  gives  off  a  large  cutaneous  nerve  which  passes  out  between  the  two  parts  of  the 
mastoido-humeralis  and  divides  into  several  divergent  branches. 

The  fourth  and  fifth  cervical  nerves  are  distributed  in  general  like  the 
third.  Their  dorsal  branches  are  united  by  anastomotic  twigs  with  each  other 
and  with  those  of  the  third  and  sixth  nerves  to  form  the  dorsal  cervical  plexus. 
The  ventral  branch  of  the  fifth  nerve  often  contributes  a  small  twig  to  the 
phrenic  nerve. 

The  sixth  cervical  nerve  has  a  smaller  dorsal  branch  than  the  fifth.  Its 
ventral  branch  is  larger  and  goes  in  part  to  the  brachial  plexus;  it  supplies  twigs 
to  the  intertransversales,  the  longus  colli,  the  mastoido-humeralis,  and  the  cervical 
parts  of  the  serratus  and  rhomboideus,  furnishes  a  root  of  the  phrenic  nerve,  and 
gives  off  several  considerable  subcutaneous  branches.  One  of  the  latter  ramifies 
on  the  thick  part  of  the  cervical  panniculus,  to  which  it  gives  branches;  another  and 
larger  branch  (N.  supraclavicularis)  sends  twigs  to  the  skin  over  the  shoulder  joint, 
and  descends  to  the  skin  over  the  superficial  pectoral  muscles  (Fig.  466). 

The  seventh  and  eighth  cervical  nerves  have  small  dorsal  branches,  which 
ascend  between  the  longissimus  and  multifidus,  giving  twigs  to  these  muscles,  the 
spinalis  and  semispinalis,  the  rhomboideus,  and  the  skin.  Their  ventral  branches 
are  very  large  and  concur  in  the  formation  of  the  brachial  plexus;  that  of  the 
seventh  nerve  contributes  the  posterior  root  of  the  phrenic  nerve. 

Phrenic  Nerve 

The  phrenic  nerve  (N.  phrenicus)  (Figs.  428,  429,  433),  the  motor  nerve  to  the 
diaphragm,  is  formed  by  the  union  of  two  or  three  roots  which  cross  the  superficial 
face  of  the  scalenus  muscle  obliquely  downward  and  backward.  The  chief  roots 
come  from  the  ventral  branches  of  the  sixth  and  seventh  cervical  nerves.  The  root 
derived  from  the  fifth  nerve  is  small  and  inconstant.  The  root  from  the  seventh 
cervical  comes  by  way  of  the  brachial  plexus.  The  course  of  the  nerve  is  not  the 
same  on  both  sides.  On  the  right  side  the  nerve  enters  the  thorax  by  passing  be- 
tween the  brachial  artery  and  the  anterior  vena  cava.  It  then  courses  backward 
and  somewhat  downward  over  the  right  face  of  the  anterior  vena  cava,  crosses  the 
pericardium,  and  continues  along  the  posterior  vena  cava  to  the  diaphragm.  In  the 
latter  part  of  its  course  it  is  inclosed  in  a  special  fold  of  the  right  pleura  and  inclines 
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dips  into  the  interstice  between  that  muscle  and  the  long  and  internal  heads  of 
the  triceps. 

8.  The  aziUary  or  circumflex  nerve  (N.  axillaris)  arises  behind  the  musculo- 
cutaneous. It  passes  downward  and  backward  on  the  inner  face  of  the  subscapu- 
laris  and  disappears  between  that  muscle  and  the  subscapular  artery. 

9.  The  long  thoracic  nerve  (N.  thoracalis  longus)  is  wide  and  thin.  It  passes 
backward  across  the  surface  of  the  serratus  magnus,  to  which  it  is  distributed. 
The  branches  which  enter  the  muscle  are  given  off  both  upward  and  downward  in 
fairly  regular  fashion. 

10.  The  thoraco-dorsal  nerve  (N.  thoracodorsalis)  passes  upward  and  back- 
ward across  the  subscapularis  muscle  to  ramify  in  the  teres  major  and  the  latissimus 
dorsi. 

11.  The  external  (or  subcutaneous)  thoracic  nerve  arises  by  a  common  trunk 
with  the  ulnar.  It  runs  backward  and  downward  across  the  inner  face  of  the  tensor 
fascism  antibrachii,  communicates  with  the  anterior  pectoral  branches,  and  gives 
twigs  to  the  deep  pectoral  muscle.  It  then  runs  backward  in  company  with  the 
external  thoracic  or  "spur"  vein,  gives  branches  to  the  latissimus  dorsi  and  the 
deep  pectoral,  and  ramifies  in  the  panniculus  and  the  skin  of  the  abdominal  wall. 
It  communicates  with  perforating  branches  of  the  intercostal  nerves.  A  branch 
from  it,  accompanied  by  a  large  perforating  intercostal  branch,  winds  around 
the  lower  border  of  the  latissimus  dorsi  and  ramifies  in  the  panniculus  on  the  outer 
surface  of  the  arm. 

The  term  posterior  thoracic  or  pectoral  nerves  (Nn.  pectorales  caudales)  may  be  used  to 
include  8,  9,  ana  10. 

Suprascapular  Nerve 

The  suprascapular  (Fig.  441)  is  a  large  nerve  derived  chiefly,  if  not  exclusively, 
from  the  sixth  and  seventh  cervical  components  of  the  brachial  plexus.  It  passes 
between  the  supraspinatus  and  subscapularis  muscles  and  turns  around  the  distal 
fourth  of  the  anterior  border  of  the  scapula  to  reach  the  supraspinous  fossa.  It 
gives  branches  to  the  supraspinatus  and  continues  backward  and  upward  into  the 
infraspinous  fossa,  where  it  supplies  the  infraspinatus,  deltoid,  and  teres  minor 
muscles. 

The  direct  relation  of  this  nerve  to  the  scapula  renders  it  liable  to  injury,  the  result  of  which 
may  be  paralysis  and  atrophy  of  the  muscles  supplied  by  it. 

MUSCULO-CUTANBOUS  NeRVE 

The  musculo-cutaneous  nerve  (Fig.  441)  arises  close  behind  the  suprascapular, 
and  is  derived  chiefly  from  the  part  of  the  brachial  plexus  which  is  supplied  by  the 
seventh  and  eighth  cervical  nerves.  It  descends  across  the  outer  surface  of  the 
brachial  artery,  below  which  a  great  part  of  the  nerve  unites  with  the  median  to 
form  the  loop  previously  mentioned.  It  gives  off  a  branch  which  enters  the  upper 
part  of  the  belly  of  the  coraco-brachialis,  passes  downward  and  forward  between  the 
two  parts  of  that  muscle  or  between  the  muscle  and  the  bone,  and  divides  into 
branches  which  enter  the  biceps  brachii.  It  contributes  one  of  the  nerves  to  the 
pectoral  muscles.  In  some  cases  this  nerve  sends  a  branch  to  join  the  cutaneous 
branch  of  the  median. 

AxnxARY  Nerve 

The  axillary  nerve  (Figs.  441,  520),  also  termed  the  circumflex,  derives  its 
fibers  from  the  eighth  cervical  and  first  thoracic  roots  of  the  brachial  plexus.  It 
runs  downward  and  backward  across  the  lower  part  of  the  subscapularis  and  dips 
in  between  that  muscle  and  the  subscapular  artery  at  the  level  of  the  shoulder  joint. 
Continuing  outward  in  the  interval  between  the  teres  minor  and  the  long  and  ex- 
ternal heads  of  the  triceps,  it  reaches  the  deep  face  of  the  deltoid  and  divides  into 


MEDIAN  NEHVE 


epicondyle  of  the  humerus.  In  the  forearm  it  crosses  obliquely  the  deep  face  of  the 
ulnar  head  of  the  flexor  carpi  medius  and  descends  under  the  deep  fascia  with  the 
vessels,  at  first  on  the  ulnar  head  of  the  perforans,  and  then  between  the  middle  and 
external  flexors  of  the  carpus.  Near  the  level  of  the  accessory  carpal  bone  it  divides 
into  two  terminal  branches,  superficial  and  deep.  It  gives  ofif  two  principal  col- 
lateral branches.  The  cutaneous  branch  (Ramus  cutaneus  palmaris)  is  detached 
just  before  the  nerve  passes  under  the  tensor  fascia  antibrachii;  it  runs  downward 
and  backward  on  that  muscle  under  cover  of  the  posterior  superficial  pectoral, 
becomes  superficial  below  the  elbow  and  ramifies  on  the  posterior  surface  and  both 
sides  of  the  forearm.  The  muscular  branch  is  given  off  at  the  elbow  joint  and 
divides  to  supply  the  flexors  of  the  digit  and  the  middle  flexor  of  the  carpus.     Of 

hxtetiaoT  carpi  radialia 


A  Htrrior  exteiuor  o. 


InUrmuteiJar  neme 


Ulnar  artery 
Tm.  SZl.—CKoriB-tir.CTion  or  FoHHARy  or  Hobbe  about  Three  Inches  (ca,  8  cm.)  below  the  Elbow  Joint. 

Tha  deep  [asria  is  deHignalel  by  red  line.     N.  A    V.  Inleroueoiu  vshoIi  nod  oerve. 

the  two  terminals,  the  superficial  branch  (Ramus  supcrfieialis)  emerges  between  the 
tendons  of  insertion  of  the  external  and  middle  flexors  of  the  carpus  and  ramifies 
on  the  dorso-Iateral  aspect  of  the  carpus  and  metacarpus.  The  deep  branch  (Ramus 
profundus),  after  a  very  short  course,  unites  under  cover  of  the  tendon  of  the  flexor 
carpi  medius  with  the  outer  branch  of  the  median  nerve  to  form  the  external  meta- 
carpal or  volar  nerve. 

Median  Nervb 

The  median  nerve  (Figs.  441,  442,  447,  .'i20,  521)  derives  its  fibers  chiefly  from 

the  first  thoracic  root  of  the  brachial  plexus.      It  \s  usually  the  largest  branch  and 

it  accompanies  the  chief  arterial  trunks  to  the  distal  part  of  the  limb.    It  descends 

over  the  inner  face  of  the  brachial  artery,  which  it  crosses  obliquely,  and  continues 
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interval  between  the  internal  and  middle  flexors  of  the  carpus.    The  division  may  occur  about  the 
middle  of  the  region,  but  commonly  takes  place  in  the  distal  third  or  fourth. 

The  collateral  branches  arc  as  follows: 

1.  The  musculo-cutaneous  branch  is  in  reality  the  continuation  of  the  nerve  of 
that  name.  It  is  given  off  about  the  middle  of  the  arm,  passes  beneath  the  lower 
part  of  the  biceps,  and  divides  into  muscular  and  cutaneous  branches.  The  mus- 
cular branch  enters  the  brachialis.  The  cutaneous  branch  emerges  between  the 
raastoido-humeralis  and  the  biceps  and  divides  into  two  branches;  these  descend 
on  the  fascia  of  the  forearm  with  the  cephalic  vein  and  its  accessory,  and  ramify 
on  the  front  and  inner  face  of  the  forearm,  carpus,  and  metacarpus. 

2.  Muscular  branches  to  the  internal  flexor  of  the  carpus  and  the  flexors  of 
the  digit  are  given  off  just  as  the  nerve  passes  under  the  first  named  muscle. 

3.  The  very  small  interosseous  nerve  passes  through  the  interosseous  space 
and  is  distributed  chiefly  to  the  periosteum,  but  in  some  cases  twigs  may  go  to  the 
extensor  muscles. 

The  metacarpal  or  volar  nerves/  internal  and  external,  are  the  continuations 
of  the  median  and  ulnar  nerves  in  the  distal  part  of  the  limb. 

The  internal  metacarpal  or  volar  nerve  (N.  volaris  medialis)  arises  as  the  inner 
terminal  branch  of  the  median  nerve  at  a  variable  distance  above  the  carpus  (Fig. 
442).  It  descends  through  the  carpal  canal  along  the  inner  border  of  the  super* 
ficial  flexor  tendon,  and  lies  at  first  in  front  of  the  large  metacarpal  or  common 
digital  artery.  It  then  passes  behind  the  artery  to  the  distal  third  of  the  metacar- 
pus, where  it  lies  behind  the  vein,  the  artery  here  becoming  deeper  in  position.  In 
addition  to  cutaneous  twigs,  the  nerve  gives  off  about  the  middle  of  the  metacar- 
pus a  considerable  anastomotic  branch  which  winds  obliquely  downward  and 
outward  over  the  flexor  tendons  and  joins  the  external  nerve  at  the  lower  third 
of  the  metacarpus  (Fig.  447).  Near  the  fetlock  the  nerve  divides  into  two  digital 
branches. 

1.  The  dorsal  or  anterior  digital  branch  (Ramus  dorsalis)  descends  at  first 
between  the  digital  artery  and  vein,  then  crosses  over  the  vein  and  ramifies  in  the 
skin  and  the  matrix  of  the  hoof  on  the  dorsal  (anterior)  face  of  the  digit. 

2.  The  volar  or  posterior  digital  branch  (Ramus  volaris)  is  the  direct  continua- 
tion of  the  trunk.  It  descends  behind  the  digital  arterj',  which  it  accompanies  in 
its  ramification.  A  middle  digital  branch  is  sometimes  described  as  descending 
behind  the  vein.  In  some  cases  this  branch  is  distinct,  but  usually  there  are  instead 
several  small  twigs  derived  from  the  posterior  branch,  which  cress  very  obliquely 
over  the  arterj'  and  anastomose  in  a  variable  manner  with  each  other  and  with  the 
anterior  branch. 

The  external  metacarpal  or  volar  nerve  (N.  volaris  lateralis)  is  formed  by  the 
imion  of  the  external  terminal  branch  of  the  median  with  the  deep  branch  of  the 
ulnar  nerve  (Fig.  442).  It  descends  with  the  internal  volar  or  small  metacarpal 
artery  in  the  texture  of  the  posterior  annular  ligament  of  the  carpus.  In  the 
metacarpus  it  descends  along  the  outer  border  of  the  deep  flexor  tendon  behind 
the  external  metacarpal  vein,  and  is  accompanied  by  a  small  artery  from  the  volar 
subcarpal  arch.  Toward  the  distal  end  of  the  metacarpus  it  is  joined  by  the 
oblique  branch  from  the  internal  nerve,  and  beyond  this  is  arranged  like  the  lat- 
ter. Below  the  carpus  it  detaches  a  deep  branch  to  the  suspensory  ligament  and 
the  interossei,  and  also  supplies  twigs  to  the  skin. 

Anastomoses  are  established  between  the  digital  branches,  and  the  areas  inner\'ated  by  them 
are  not  well  defined,  but  really  overlap  each  other.  In  certain  diseased  conditions,  however, 
in  which  the  lesions  are  confined  to  the  volar  structures,  relief  from  pain  may  be  afforded  by 
section  of  the  volar  branches  only. 

'  In  veterinary  works  these  are  frequently  termed  plantar  ner\'e8,  which  is  an  unfortunate 
misnomer.  The  writer  inclines  to  the  use  of  the  old  term  metacarpal  or  common  digital  to  desig- 
nate the  nerves  as  far  as  their  divisions,  and  the  term  digital  beyond  this. 
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ilio-hj-pogastricuB,  detaches  branches  to  the  internal  oblique  muscle,  and  descends 
the  inguinal  canal  with  the  inguinal  branch,  to  be  distributed  to  the  external  genital 
organs  and  the  surrounding;  skin  in  the  inguinal  region. 

The  ventral  branch  of  the  third  lumbar  nerve  is  connected  by  a  small  anasto- 
motic branch  with  the  second  nerve  and  furnishes  a  root  of  the  lumbo-sacral  plexus. 
It  gives  off  a  branch  to  the  psoas  muscles,  an  inguinal  branch,  and  is  continued 
as  the  external  cutaneous  nerve.  The  inguinal  branch  (N.  spermaticus  externus) 
passes  backward  in  the  substance  of  the  psoas  minor,  from  which  it  emerges  under 
cover  of  or  near  the  circumflex 
iliac  vessels.  It  then  runs  ex- 
ternal to  and  parallel  with  the 
external  iliac  artery  and  de- 
scends in  the  inner  part  of  the 
inguinal  canal.  It  emerges  at 
the  external  ring  with  the  ex- 
ternal pudic  artery  and  rami- 
fies in  the  external  genital 
organs  and  the  skin  of  the 
inguinal  region.  The  external 
cutaneous  nerve  of  the  thigh 
(N.  cutaneus  femoris  lateralis) 
runs  backward  in  the  sub- 
stance of  the  psoas  muscles 
and  emerges  at  the  outer  bor- 
der of  the  psoas  minor.  It 
then  passes  outward  and  back- 
ward on  the  iliac  fascia  and 
accompanies  the  posterior 
branch  of  the  circumflex  iliac 
artery.     With    this    vessel    it 

perforates  the  abdominal  wall  ^ 

by  passing   between   the  ex-  >» 

tcmal  oblique  and  the  iliaciis 

a   short    distance   below    the  ^ 

point  of  the  hip,  and  descends  »■ 

on  the  inner  face  of  the  tensor  * 

fasciffi  latjB   (near  its  anterior  «.. 

border)  and  ramifies  subcuta-  "■ 

neously  in   the  region  of  the  ^ 

stifle.  Bi 

The  oriftin  and  disposition  of 
some  ot  the  fon-Roing  nerves  are 
varial>le.  In  some  caaon  the  ilio- 
inguinal nerve  cnda  in  the  psoas 
major,  and  appeura  then  lo  be  ab- 
sent. Ttie  mode  of  formation  of 
the  inguinal  nen-cs  is  very  incon- 
stant.   The  inner  nerve  may  ariso 

with  one  of  ihc  outer  ones  from  a  rommon  trunlc,  or  they  may  anastomose.     The  inguinal 
of  the  ilio-inguinal  nprve  often  recci\'eti  a  tvi-i);  from  the  iho-hypogaalric  neire. 

The  ventral  branches  of  the  fourth,  fifth,  and  sixth  lumbar  nerves 
the  formation  of  the  lumbo-sacral  plexus. 

LUHBO-SACRAL  PlHXUS 

This  plexus  (Fig.  451)  results  substantially  from  the  union  of  the  ventral 
branches  of  the  last  three  lumbar  and  the  first  two  sacral  nerves,  but  it  derives  a 
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posterior  head  of  the  superficial  gluteus.  The  inferior  uerve  runs  downward  and 
backward  on  the  sacro-sciatic  ligament  and  divides  into  the  posterior  cutaneous 
aerve  and  muscular  branches  which  supply  the  semitendinosus.  The  former  (N. 
cutaneus  femoris  caudalis)  passes  through  the  biceps  femoris,  emerges  between 
that  muscle  and  the  semitendinosus  a  little  below  the  level  of  the  tuber  ischii,  and 
ramifies  subcutaneously  oh  the  outer  and  posterior  surfaces  of  the  hip  and  thigh 
(Fig.  525). 

Great  Soatic  Nbrvb 
The  great  sciatic  nerve  (N.  iBcbiadicus)  (Figs.  451,  455,  526),  the  largest  in 
the  body,  is  derived  chiefly  from  the  last  lumbar  and  the  sacral  roots  of  the  lumbo- 
sacral plexus,  but  may  receive  a  fasciculus  from  the  third  sacral  nerve  also.     It 

Aponetarosi* 
. J- viMdorn  r^,„A„, 


V  Pelvic  Will  or  Honi. 

lua— inlanul  pudie  oarva. 


emerges  through  the  great  sacro-sciatic  foramen  as  a  broad  flat  band — blended  at 
first  with  the  posterior  gluteal  ner\-e — which  passes  downward  and  backward  oa 
the  lower  part  of  the  sacro-sciatic  ligament  and  on  the  origin  of  the  deep  gluteus 
muscle.  It  turns  downward  in  the  hollow  between  the  trochanter  major  and  the 
tuber  ischii  over  the  gemellus,  the  tendon  of  the  obturator  intemus,  and  the  quad- 
ratus  femoris.  In  ita  descent  in  the  thigh  it  lies  between  the  biceps  femoris  ex- 
ternally and  the  adductor,  semimembranosus,  and  semitendinosus  internally,  and 
it  is  continued  between  the  two  heads  of  tlie  gastrocnemius  as  the  tibial  nerve.  Its 
chief  branches  are  as  follows: 
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m-hich  pmrrfp-  Ix-lwccn  thi-  ttonutt  anil  vi-ntral  rvulH.  Tin-  Immlltfi  unilp  to  fomi 
a  trunk  whirli  in  v(t>-  small  ■(  itM  urii^n  at  the  fifth  Mfcniml  nf  tW  <'«>nl,  but  in- 
crcawa  in  sin-  whm  trarerf  toward  the  brain,  dincf  i(  tHmtinually  n-ivivm  arciHwidiui 
uf  filH-rs.  It  iiaMuf  ibrtmich  the  foranu'n  maKnum  and  jtiiiui  th<-  imilullan'  |kart. 
The  Inink  tliiu  fomutl  M-mlx  it«  mttlullan.-  filxm  to  tlio  tenth  and  ninth  ni'm-n  and 
emprip-i'  tlinmich  the  foranicn  larcrum  iMMtcriiu.     Il  t)H-n  niiu  barkwanl  anit  dun-n- 


wani  nith  the  vatpi*  in  a  fold  of  lh<-  pittural  |H>urli.  M')ianiti'!>  fnmi  that  mT\-r, 
on>^-x~'  ilii'  dii'|)  (aif  of  thi-  iiihninMliars  Klaml  and  \\u-  •H-.']|iital  arti'O'.  *»■'  <livii|i-H 
in  tbf  Hit— II-  utlnnti-  into  dopvil  and  viinrni  braiiili.-.. 


Thi-  donal  brmnch  iK.  doroU-    (Kir-.  4:i:t.  .'dT.  .'>|si  n-4-<-iv<-).  a  twin  from  thf 
BttH>ndand  thinl'-''"'''^''"''"^'-  »»••  tnni-aruund  thratlwntalt<n<lonof  lhr»|ilcniitt 
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ligament,  and  in  its  further  course  resembles  the  corresponding  ner\'e  of  the 
fore  limb. 

In  so-called  "tibial"  neurectomy  the  operator  really  cute  the  two  plantar  ner\'es  which 
have  not  yet  separated.  The  anastomotic  branch  between  the  two  plantar  nerves  is  smaller  than 
that  which  connecte  the  corresponding  nerves  of  the  fore  limb,  and  is  absent  in  30  per  cent,  of  the 
cases,  according  to  Rudert. 

Sacral  Nerves 

Five  pairs  of  sacral  nerves  (Nn.  sacrales)  are  present  in  the  horse. 

The  small  dorsal  branches  emerge  through  the  dorsal  sacral  foramina  and  the 
space  between  the  sacrum  and  the  first  coccygeal  vertebra,  and  ramify  in  the 
muscles  and  skin  of  the  sacral  region  and  the  adjacent  part  of  the  tail  (Fig.  525). 
The  fifth  anastomoses  with  the  dorsal  branch  of  the  first  coccygeal  nerve. 

The  ventral  branches  leave  the  vertebral  canal  through  the  ventral  sacral 
foramina  and  the  interval  between  the  sacrum  and  first  coccygeal  vertebra.  They 
are  connected  with  the  sympathetic  by  rami  communicantes,  and  contribute 
branches  to  the  pelvic  plexus.  The  first  and  second  are  the  largest,  and  unite  ^ith 
each  other  and  with  those  of  the  last  three  lumbar  nerves  to  form  the  lumbo-sacral 
plexus.  The  third  and  fourth  are  connected  with  each  other,  and  the  majority  of 
their  fibers  go  to  form  the  pudic  and  posterior  haemorrhoidal  nerves. 

The  pudic  nerve  (N.  pudendus)  (Figs.  451,  455,  526)  accompanies  the  internal 
pudic  artery  to  the  ischial  arch,  turns  around  the  latter,  parting  company  with  the 
artery,  and  pursues  a  flexuous  course  along  the  dorsum  penis  as  the  nervus  dorsalis 
penis  and  ramifies  in  the  glans  and  the  penile  layer  of  the  prepuce.  Within  the 
pelvis  it  anastomoses  with  the  posterior  hsemorrhoidal  nerve,  and  gives  branches 
to  the  bladder  and  urethra,  the  terminal  part  of  the  rectum,  and  the  skin  and 
muscles  of  the  anus  (Fig.  452).  It  also  supplies  the  nerve  to  the  ischio-cavemosus 
muscle  and  numerous  branches  to  the  corpus  cavemosum  and  corpus  spongiosum. 
In  the  female  it  terminates  in  the  clitoris  and  vulva  (Fig.  453). 

The  posterior  haemorrhoidal  nerve  (N.  hsemorrhoidalis  caudalis)  passes  down- 
ward and  backward  above  the  pudic  nerve,  with  which  it  anastomoses.  It  gives 
twigs  to  the  terminal  part  of  the  rectum,  the  sphincter  ani  extemus,  and  the  sur- 
rounding skin  (Fig.  452).  In  the  female  it  supplies  twigs  to  the  vulva  also  (Fig. 
453). 

The  ventral  branch  of  the  fifth  nerve  is  small.  It  gives  twigs  to  the  sacro- 
coccygeus  ventralis  lateralis  and  the  skin  of  the  root  of  the  tail  and  joins  the  first 
coccygeal  nerve. 

Coccygeal  Nerves 

The  coccygeal  nerves  (Nn.  coccygei)  commonly  number  five  pairs.  Their 
dorsal  and  ventral  branches  anastomose  to  form  respectively  two  tnmks  on  either 
side,  which  extend  to  the  tip  of  the  tail  and  supply  its  muscular  and  cutaneous 
nerves.  The  dorsal  trunk  runs  with  the  dorso-lateral  artery  between  the  sacro- 
coccygeus  dorsalis  and  intertransversalos  muscles  (Fig.  454).  The  ventral  trunk 
accompanies  the  ventro-lateral  artery  below  the  intertransversales. 


The  Sympathetic  Nervous  System* 

The  S3rmpathetic  nervous  system  (Systema  nervorum  sympathicum)  is  that 
part  of  th(*  nervous  system  which  serves  (1)  to  transmit  stimuli  to  the  heart-muscle, 
unstriped  muscle,  and  glands;  (2)  to  conduct  impulsc^s  from  the  viscera  to  the  cere- 
brospinal system. 

Many  of  the  fi})crs  arc  dorivod  from  the  cerebrospinal  system  and  are  rearranged  and  di»- 
tributetl  in  tlie  syinputlietic  system.     Numerous  sympathetic  fiberb  are  contributed  to  the  ccrcbro- 

'  The  special  statements  of  this  description  refer  to  the  system  of  the  horse.  A  few  important 
differential  features  will  be  mentioned  in  the  account  of  the  nervous  system  of  the  other  fmimi^ 
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spinal  nerves,  through  which  they  are  distributed  to  the  unstriped  muscular  tissue  and  glands, 
as  vasomotor,  pilomotor,  and  secretory  nerves.  The  sympathetic,  like  the  cerebrospinal  system, 
consists  of  neurones,  each  of  which  comprises  the  cell-body,  an  axone,  and  numerous  branched 
dendrites.  The  cell-bodies  are  aggregated  into  ganglia,  some  of  which  are  large  and  more  or 
less  constant  in  position  and  form,  while  others  are  microscopic  and  are  scattered  in  an  irregular 
manner  through  the  peripheral  part  of  the  system.  It  is  probable  that  simple  visceral  reflexes 
may  be  mediated  by  sympathetic  neurones  alone. 

In  descriptive  anatomy  the  sympathetic  system  is  regarded  as  consisting  of 
(1)  a  chain  of  ganglia  extending  along  either  side  of  the  vertebral  column  and  con- 
nected by  association  fibers  to  form  the  sympathetic  trunk ;  (2)  central  branches 
to  and  from  the  cerebrospinal  nerves;  (3)  peripheral  branches,  which  form  plexuses 
with  each  other  and  the  cerebrospinal  nerves;  (4)  the  peripheral  ganglia  which  are 
interposed  in  the  plexuses. 

The  sympathetic  trunk  (Truncus  sympathicus)  extends  on  either  side  from 
the  base  of  the  cranium  to  the  tail.  In  it  are  interposed,  at  intervals  of  varying 
regularity,  the  ganglia  of  the  s]rmpathetic  trunk  (Ganglia  trunci  sympathici). 
These  are  connected  with  the  cerebrospinal  nerves  by  central  branches,  the  rami 
communicantes. 

Two  kinds  of  rami  communicantes  occur.  Of  these,  one  type  consists  largely  of  medullated 
fibers  derived  from  the  spinal  nerves  and  ganglia;  they  have  therefore  a  white  appearance,  and 
are  termed  white  rami.  They  contain  both  efferent  and  afferent  fibers.  The  efferent  splanch- 
nic fibers  are  derived  from  the  ventral  roots  of  the  spinal  nerves  and  terminate  in  ^reat  part 
about  the  cells  of  the  nearest  sympathetic  ganglion;  others  end  in  more  distant  or  m  penph- 
eral  ganglia.  The  afferent  splanchnic  fibers  are  chiefly  peripheral  processes  of  the  cells  of  the 
spin^  ganglia,  but  some  are  sympathetic  fibers  which  enter  the  spinal  nerve-trunk  and  terminate 
about  cells  of  the  spinal  ganglion.  The  gray  rami  consist  mainly  of  non-medullated  fibers  derived 
from  the  sympathetic  ganglia  directly  or  through  the  trunk,  which  proceed  centrally  to  the 
spinal  nerves  and  are  distributed  along  the  somatic  divisions  of  the  latter  to  unstriped  muscle  and 
glands  as  vasomotor,  pilomotor,  and  secretory  fibers.  Some  go  to  the  membranes  of  the  spinal 
cord,  and  a  few  terminate  about  cells  of  the  spinal  ganglia  as  sensory  sympathetic  fibers. 

Similar  but  more  complex  and  irregular  communications  which  exist  between 
the  sympathetic  system  and  the  cranial  nerves — with  the  exception  of  the  first 
and  second — have  been  referred  to  in  the  accounts  of  the  latter. 

It  is  convenient  for  descriptive  purposes  to  divide  the  sympathetic  system  into 
cephalic,  cervical,  thoracic,  abdominal,  and  pelvic  parts. 

1.  The  cephalic  part  (Pars  cephalica  systematis  sympathici)  comprises  the 
otiCi  sphenopalatine,  and  ciliary  ganglia,  which  may  be  regarded  as  homologues  of 
the  ganglia  of  the  trunk  of  other  regions.  It  also  includes  three  plexuses  formed  by 
branches  derived  from  the  superior  cervical  ganglion.  The  ganglion  gives  ofif  two 
or  three  filaments  which  subdivide  to  form  the  internal  carotid  plexus  around  the 
artery  of  like  name.  The  cavernous  plexus  surrounds  the  artery  within  the  caver- 
nous sinus  and  communicates  with  that  of  the  opposite  side.  The  external  carotid 
plexus  is  formed  around  the  homonymous  artery,  and  filaments  from  it  go  to  the 
vessel  and  its  branches  and  to  the  salivary  glands. 

2.  The  cervical  part  (Pars  cerviealis  s.  sympathici)  includes  two  ganglia  and 
the  trunk  which  connects  them. 

The  superior  or  anterior  cervical  ganglion  (G.  cervicale  craniale)  lies  on  the 
guttural  pouch  below  the  occipito-atlantal  articulation  (Fig.  437).  It  is  reddish- 
gray  in  color,  fusiform,  and  about  an  inch  (ca.  2  to  3  cm.)  in  length.  It  is  connected 
by  rami  conununicantes  with  the  last  four  cranial  and  first  cervical  nerves,  sends 
branches  to  form  the  plexuses  mentioned  above,  and  contributes  to  the  pharyngeal 
plexus. 

The  cervical  trunk  of  the  sympathetic  connects  the  superior  and  inferior 
cervical  ganglia.  On  leaving  the  former  it  is  associated  in  a  conmion  sheath  with 
the  vagus  along  the  dorsal  face  of  the  common  carotid  artery.  At  the  root  of  the 
neck  it  separates  from  the  vagus  and  joins  the  inferior  ganglion. 

The  inferior  or  posterior  cervical  ganglion  (G.  cervicale  caudale)  is  situated 
under  the  first  rib  and  the  insertion  of  the  scalenus  (Figs.  428,  429).     On  the  right 
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side  it  lies  upon  the  longus  colli  and  the  trachea,  on  the  left  side  upon  the  same 
muscle  and  the  oesophagus.  It  is  flattened,  very  irregular  and  variable  in  outline, 
and  is  blended  more  or  less  with  the  first  thoracic  ganglion.  It  is  connected  by 
large  gray  rami  with  the  ventral  branches  of  the  last  two  cervical  nerves,  and  by 
small  filaments  with  the  recurrent  nerve.  It  receives  a  nerve — termed  by  Schmaltx 
the  nervus  transversarius — which  accompanies  the  vertebral  artery;  through  it 
rami  come  from  the  second  to  the  sixth  cervical  nerves  inclusive. 

A  middle  cervical  ganglion  may  be  present,  and  occurs  oftenest  on  the  right 
side.  It  lies  on  the  carotid  artery  an  inch  or  two  in  front  of  the  first  rib  and  is 
intercalated  in  the  vago-sympathetic  trunk. 

The  cardiac  nerves  (Nn.  cardiaci)  are  formed  by  branches  from  the  inferior 
cervical  and  first  thoracic  ganglia,  together  with  twigs  from  the  sympathetic  trunks 
and  the  vagi.  They  form  a  plexus  (P.  cardiacus)  on  the  ventral  face  of  the  trachea 
with  each  other  and  with  branches  of  the  vagus  and  recurrent  nerves.  They  are 
subject  to  considerable  variation,  but  their  general  arrangement  may  be  stated  as 
follows: 

(a)  On  the  right  side  there  are  usually  two  cardiac  nerves.  Of  these  one 
passes  back  with  the  vagus  in  the  angle  between  the  right  brachial  artery  and  the 
common  carotid  trunk,  pierces  the  pericardium,  crosses  the  aortic  arch,  and  divides 
into  branches  which  are  mingled  with  those  of  the  left  nerves.  The  second  crosses 
obliquely  over  the  right  face  of  the  trachea  and  joins  the  vagus,  where  the  latter 
gives  oflf  the  right  recurrent  nerve;  a  small  plexus  is  formed  here,  from  which 
two  or  three  cardiac  branches  are  detached.  These  pass  back  beneath  the  trachea 
and  ramify  on  the  atria  and  ventricles. 

(b)  On  the  left  side  there  are  commonly  three  cardiac  nerves.  One  of  these  is 
distributed  to  the  great  vessels  in  the  anterior  mediastinum.  The  largest  passes 
back  at  first  with  the  vagus  beneath  the  arch  of  the  left  brachial  arter>',  inclines 
downward,  perforates  the  pericardium,  and  divides  into  two  branches.  One 
branch  passes  beneath  the  bifurcation  of  the  pulmonary  artery  and  is  distribute<l 
to  the  left  atrium.  The  larger  branch  dips  in  between  the  aorta  and  the  pulmonar>' 
artery,  gives  twigs  to  these  vessels,  and  ramifies  on  the  ventricles,  especially  along 
the  course  of  the  right  coronary  artery.  The  third  nerve  crosses  the  deep  face  of 
the  left  brachial  artery,  passes  back  below  the  trachea,  and  unites  with  filaments 
of  a  right  cardiac  nerve.  It  passes  around  the  aorta  and  ramifies  chiefly  along  the 
course  of  the  left  coronary  artery  on  the  left  face  of  the  ventricles. 

3.  The  thoracic  part  (Pars  thoracalis  systematis  sympathici)  extends  l)elow 
the  costo-vertebral  joints  from  the  inferior  cervical  ganglion  to  the  upper  border 
of  the  diaphragm,  and  passes  between  the  latter  and  the  psoas  minor  to  be  con- 
tinued by  the  abdominal  part. 

The  trunk  is  concealed  in  the  first  part  of  its  course  by  the  outer  border  of  the 
longus  colli,  but  further  back  it  is  visible  under  the  pleura. 

The  ganglia  are  arranged  segmentally  at  each  intercostal  space  and  partly  on 
the  heads  of  the  ribs.  They  are  flattened  and  are  small  and  fusiform,  with  the 
exception  of  the  first.  This  ((i.  thoracale  primum)  is  extensive,  irregularly  quadri- 
lateral in  outline,  and  is  united  with  the  inferior  cervical  ganglion.  The  ganglia 
are  connected  with  the  thoracic  nerves  by  white  and  gray  rami  conmiunicantes. 

The  visceral  branches  comprise  aortic,  cardiac,  pulmonary,  and  oesophageal 
branches,  and  the  splanchnic  nerves.  The  aortic  branches  ramify  on  the  thoracic 
artery,  forming  around  that  vessel  the  thoracic  aortic  plexus  (P.  aorticus  thoracalis). 
The  cardiac  branches  concur  with  those  of  the  vagus  in  forming  the  cardiac  plexus 
(P.  cardiacus).  From  this  branches  go  to  form  the  coronary  plexuses  (P.  coronarii) 
along  the  course  of  the  vessels  of  like  name.  The  pulmonary  branches  join  with 
corresponding  branches  of  the  vagus  and  filaments  from  the  cardiac  plexus  in 
forming  the  pulmonary  plexus  (P.  pulmonalis)  at  the  root  of  the  lung.     Branches 
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of  the  plexus,  on  which  are  minute  ganglia,  ramify  with  the  bronchi  in  the  substance 
of  the  lung.^  The  oesophageal  branches  join  with  those  of  the  vagus  in  the  forma- 
tion of  the  oesophageal  plexus  (P.  cesophageus). 

The  great  splanchnic  nerve  (N.  splanchnicus  major)  arises  by  a  series  of  roots 
derived  from  the  sixth  or  seventh  to  the  fifteenth  or  sixteenth  thoracic  ganglia 
inclusive.  It  extends  at  first  along  the  inner  side  of  the  thoracic  trunk,  then  crosses 
the  latter  ventrally,  passes  back  between  the  cms  of  the  diaphragm  and  the  outer 
border  of  the  psoas  minor,  and  joins  the  coeliac  ganglion.  It  is  small  at  its  origin, 
but  becomes  considerably  larger  than  the  sympathetic  trunk.  Near  its  termination 
it  bears  the  small  splanchnic  ganglion,  from  which  and  from  the  nerve,  filaments  go 
to  the  aorta,  the  oesophagus,  and  the  vertebra. 

The  small  splanchnic  nerve  (N.  splanchnicus  minor)  is  formed  by  roots  derived 
from  the  last  two  or  three  thoracic  ganglia.  It  runs  back  with  the  great  splanchnic 
nerve,  but  ends  in  the  coeliac  or  in  the  renal  and  adrenal  plexuses. 

This  nerve  is  not  always  present  and  is  variable  in  arrangement.  The  roots  communicate 
by  filaments  with  the  great  splanchnic. 

4.  The  abdominal  part  of  the  sympathetic  trunk  (Pars  abdominalis  systematis 
sympathici)  lies  along  the  inner  border  of  the  psoas  minor,  above  the  aorta  on  the 
left  side  and  the  posterior  vena  cava  on  the  right  (Fig.  524).  The  trunk  is  smaller 
than  the  thoracic  part,  and  presents  usually  six  small  fusiform  lumbar  ganglia  (G. 
lumbalia),  which  are  connected  by  rami  conmiunicantes  with  the  ventral  divisions 
of  the  lumbar  nerves.  Visceral  branches  go  to  the  aortic  and  hypogastric  plexuses, 
and  to  the  coeliac  and  mesenteric  ganglia. 

5.  The  pelvic  part  of  the  sympathetic  trunk  (Pars  pelvina  systematis  sympa- 
thici)  begins  at  the  last  lumbar  ganglion  and  extends  along  the  pelvic  surface  of 
the  sacrum  internal  to  the  emergence  of  the  ventral  branches  of  the  sacral  nerves 
(Fig.  451).  At  the  third  segment  of  the  sacrum  the  trunk  divides  into  internal 
and  external  branches.  The  internal  branch  inclines  to  the  median  plane  and 
unites  with  the  opposite  branch.  At  the  junction  there  is  often  found  the  small 
coccygeal  ganglion  (G.  impar),  which  lies  on  the  coccygeal  artery  at  the  joint 
between  the  first  and  second  coccygeal  vertebrae.  A  filament  from  the  ganglion 
accompanies  the  artery.  The  external  branch  communicates  with  the  last  two 
sacral  nerves  and  joins  the  ventral  coccygeal  nerves.  Ganglia  occur  near  each  of 
the  first  three  sacral  foramina,  and  are  connected  by  gray  rami  communicantes 
with  the  adjacent  spinal  nerves.  The  visceral  branches  are  distributed  through  the 
hypogastric  plexus.  They  supply  motor  fibers  to  the  longitudinal  and  inhibitory 
fibers  to  the  circular  muscular  coat  of  the  rectum,  motor  fibers  to  the  bladder  and 
uterus,  and  the  vaso-dilator  fibers  (Nn.  erigentes)  to  the  penis. 


THE  ABDOMINAL  AND  PELVIC  PLEXUSES 

The  chief  plexuses  which  distribute  nerves  to  the  viscera  and  vessels  of  the 
abdominal  and  pelvic  cavities  are  two  in  number,  the  solar  and  the  pelvic.  From 
them  fibers  proceed  to  form  numerous  subsidiary  plexuses  which  are  named  accord- 
ing to  the  organs  which  they  supply  or  the  vessels  which  they  enlace. 

The  SoLiiR  Plexus 

The  solar  plexus  (Fig.  450)  is  situated  on  the  dorsal  wall  of  the  abdominal 
cavity  in  relation  to  the  aorta  and  the  origin  of  its  chief  visceral  branches.  It  com- 
prises the  coeliaco-mesenteric  ganglia  and  the  coeliac  and  anterior  mesenteric 
plexuses. 

*  The  right  and  left  plexuses  communicate  with  each  other,  so  that  both  lungs  receive  fibers 
from  both  vagi. 
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of  the  preceding.     They  accompany  the  utero-ovarian  arteries  to  the  ovary  and  the 
cornua  of  the  uterus. 

The  hypogastric  or  pelvic  plexus  (P.  hypogastricus)  is  the  pelvic  continuation 
of  the  aortic  and  posterior  mesenteric  plexuses.  The  chief  nerves  which  form  it 
enter  the  pelvic  cavity  ventral  to  the  large  vessels,  anastomose  with  each  other  and 
with  branches  from  the  third  and  fourth  sacral  nerves,  and  ramify  on  the  pelvic 
viscera.  The  peripheral  plexuses  derived  therefrom  are  named  according  to  the 
oi^ns  which  they  supply;  the  chief  of  these  are  the  htemorrhoidal,  vesical,  utero- 
vaginal, prostatic,  cavernous  (of  the  penis  or  clitoris). 


THE  NERVOUS  SYSTEM  OF  THE  OX' 
The  spinal  cord  resembles  that  of  the  horse  in  conformation  and  structure. 

In  cattle  of  medium  size  its  length  is  about  165  to  170  cm.  (ca.  65  to  67  inches)  and 

its  weight  about  240  to  250  grams 

(ca.  8  ounces). 

In  a  cow  140  irm.  Id  height  Dexler 

found  the  weight  of  the  cord  (including 

the  intradural  nerve-rools)  to  be  260  g. 

and  the  length  162  cm.     The  lengths  of 

the  regions  were:  cervical  41  cm,,  tho- 
racic 72  cm.,  lumbar  32  cm.,  sacral  7  cm. 

The  brain  has  an  average 
weight  of  about  500  grams  (ca. 
16  to  17  ounces).  Its  differences 
in  general  form  are  correlated  with 
those  noted  in  the  consideration  of 
the  cranial  cavity. 

The  medulla  is  short,  wide, 
and  thick.  Its  ventral  face  is 
strongly  convex.  The  pyramids 
are  narrow,  short,  and  close  to- 
gether in  front.  Near  the  decus- 
sation there  is  a  well-defined  oval 
prominence  on  either  side  which 
indicates  the  position  of  the  pos- 
terior olive.  The  corpus  trape- 
zoideum  is  large;  it  has  no  cen- 
tral part  between  the  pyramids. 
The  external  arcuate  fibers  are 
distinct.  The  restiform  bodies  are 
short  and  thick  and  diverge  more 
strongly  than  in  the  horse.     The  p,„.  em-b^mx  or  cow.  oowui.  v«w. 

floor  of  the  fourth  ventricle  is  only  ,,  guleu*  irmmven-us;  t.  loomludinJ  fi»ui«;  S,  u.t«R»- 

about  two-thirds  as  long  as   in  the       inlenml  l™it«l  gyru^.  i.  oUatlory  buJb:  6.  marginal  or  »citUl 

horee.     Theareaacusticaisawell-     ^^^^;^''^™J^^,!;'„Vl^";7/^^;7'n^^^ 

marked  oval  prominence  lateral  to       root  o(  <inl  nrvkal  nerve.     (Kllenberger-Hnuni,  Aut.  d.  Hbui- 

the  middle  part  of  the  limiting  sul-     '">"■' 

cus.     The   tuberculum   acustieum 

at  the  origin  of  the  auditory  nerve  is  very  large.     The  anterior  fovea  is  distinct. 

The  posterior  recess  of  the  fourth  ventricle  communicates  through  the  foramen  of 

Magendie  (Apertura  mediana)  with  the  subarachnoid  space. 

>  Only  the  moat  ealient  differences  aa  compared  with  the  horse  will  be  mentioned. 
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interrupted  at  or  near  the  level  of  the  genu  of  the  corpus  callosum,  in  which  case  the  genual  fissure 
continues  it  downward. 

10.  The  crucial  fissure  is  faint  and  is  confined  to  the  medial  surface.  It  lies  about  one 
centimeter  in  front  of  the  transverse  fissure  and  commonly  joins  the  calloso-marginal  fissure 
below. 

11.  Short  and  variable  fissures  occur  in  front  of  and  behind  the  middle  branch  of  the  lateral 
fissure  (F.  ectosylvia  anterior,  posterior). 

The  olfactory  bulb  is  much  smaller  than  in  the  horse.  The  external  olfactory 
tract  is  large,  the  inner  one  small  and  not  distinct. 

The  cranial  nerves  have  in  general  the  same  superficial  origin  as  in  the  horse. 
The  more  important  diflferences  in  other  respects  are  as  follows: 

The  oculomotor  nerve  is  larger  than  in  the  horse.  It  emerges  with  the  fourth, 
sixth,  ophthalmic,  and  maxillary  nerves  through  the  large  foramen,  which  is 
equivalent  to  the  foramen  lacerum  orbitale  and  foramen  rotundum  of  the  horse. 

The  internal  branch  of  the  lacrimal  nerve  supplies  twigs  to  the  mucous  mem- 
brane of  the  frontal  sinus;  the  large  outer  branch  runs  backward  and  supplies  the 
matrix  of  the  horn.  The  frontal  nerve  emerges  from  the  orbit  below  the  supraor- 
bital process.  The  naso-ciliary  nerve  is  large  and  sends  filaments  to  the  ocular 
muscles.  The  ciliary  ganglion  is  somewhat  larger  than  in  the  horse  and  is  connected 
with  the  lower  division  of  the  oculomotor  nerve  by  several  short  filaments.  In 
consequence  of  the  absence  of  the  canine  and  upper  incisor  teeth  the  corresponding 
branch  of  the  infraorbital  nerve  is  naturally  wanting.  The  mandibular  nerve 
emerges  through  the  foramen  ovale.  The  superficial  temporal  nerve  gives  oflf  a 
large  branch  which  joins  the  superior  buccal  division  of  the  facial  on  the  masseter, 
about  half-way  between  the  zygomatic  arch  and  the  angle  of  the  jaw.  The  otic 
ganglion  is  larger  than  in  the  horse.  According  to  Moussu  the  buccinator  nerve 
furnishes  excito-secretory  twigs  to  the  parotid  and  inferior  buccal  glands. 

The  facial  nerve  divides  into  its  two  terminal  branches  before  reaching  the 
border  of  the  jaw.  The  superior  buccal  nerve  is  the  larger  of  the  two;  it  crosses 
the  masseter  much  lower  than  in  the  horse.  The  relatively  small  inferior  buccal 
nerve  runs  beneath  the  parotid  or  in  the  gland  substance  parallel  with  the  border 
of  the  lower  jaw,  crosses  under  the  insertion  of  the  sterno-cephalicus,  and  nms  for- 
ward along  the  depressor  labii  inferioris.  At  the  point  where  it  crosses  the  facial 
vein  and  parotid  duct  it  gives  oflf  an  anastomotic  branch  to  the  superior  nerve. 
The  auriculo-palpebral  nerve  is  large. 

The  vagus  bears — in  addition  to  the  relatively  large  jugular  ganglion — a 
ganglion  nodosum  at  the  point  of  origin  of  the  superior  laryngeal  nerve.  The 
trunk  is  large.  The  phar3rngeal  branch  is  large  and  anastomoses  with  the  superior 
and  external  laryngeal  nerves.  The  latter  commonly  arises  directly  from  the  trunk. 
The  superior  oesophageal  trunk  communicates  with  the  splanchnic  nerve,  contri- 
butes twigs  to  the  hepatic  plexus,  and  ramifies  chiefly  on  the  right  surface  of  the 
rumen  and  the  adjacent  surface  of  the  abomasum.  The  inferior  oesophageal  trunk 
supplies  branches  to  the  hepatic  plexus  and  to  all  the  divisions  of  the  stomach. 

The  spinal  accessory  nerve  presents  two  special  features.  The  part  which 
joins  the  jugular  ganglion  bears  a  small  ganglion.  The  ventral  branch  supplies 
both  parts  of  the  sterno-cephalicus. 

The  hypoglossal  nerve  is  large.  It  is  connected  with  the  ventral  division  of 
the  first  cervical  nerve  by  a  branch  of  considerable  size,  and  detaches  a  long  branch 
which  runs  backward  along  the  carotid  artery. 

The  spinal  nerves  resemble  those  of  the  horse  in  origin  and  general  arrange- 
ment. The  thoracic  nerves  number  thirteen  pairs.  The  more  important  differ- 
ences in  the  limb-plexuses  and  their  branches  are  as  follows: 

The  brachial  plexus  is  formed  by  the  ventral  branches  of  the  last  three  cervical 
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and  unites  with  the  ext«rnal  branch  of  the  median  nerve  to  form  the  external 
volar  digital  nerve. 

The  median  nerve  is  much  larger  than  the  ulnar.  It  passes  beneath  the  prona- 
tor teres,  descends  the  forearm  as  in  the  horse,  and  divides  in  the  distal  part  of  the 
metacarpus  into  two  branches.  The  internal  branch  gives  twigs  to  the  inner  small 
digit  and  is  continued  on  the  inner  side  of  the  volar  surface  of  the  inner  chief  di^t 
as  the  internal  volar  digital  nerve  (N.  digitalis  medialis  digiti  III);  it  also  concurs 
with  the  outer  branch  in  forming  the  two  digital  nerves  which  descend  along  the 
interdi^tal  aspect  of  the  chief  digits.     The  external  branch  is  larger.     It  bifurcates, 

MrS^nerw:  Tibiat  '^  ""P'^' 

Deep  peroneal,  '  i*"**"    , 

Intemat  »a-/ 
phenoua  tterve 


Fia.  532,— NmvH  or  I>ibtal  Part  or  Rioht  HnD        Pia.  B33.— Nertkb  or  I>in'ii.  Pikt  or  Rioht  Hihd 

Ltub  or  0».  Antehtoh  View  (ScHEmnc),  Limb  or  Ox,  Poutebioh  View  (Schematic). 

p.  Dam]  digi1>l  nervn.  p,  PluUr  dicilai  Dervei. 

and  one  division  unites  with  the  twig  from  the  internal  branch  to  form  a  common 
distal  trunk.  From  the  latter  two  digital  nerves  proceed  as  mentioned  above; 
these  are  the  external  and  internal  t^si  digital  nerves  of  the  internal  and  external 
chief  digits  respectively  (N.  digitalis  volaris  lateralis  digiti  III,  medialis  digit!  IV), 
The  other  division  unites  with  the  volar  branch  of  the  ulnar  nerve  to  form  the 
external  volar  digital  nerve  of  the  external  chief  digit  (N.  digitalis  lateralis  digiti 
IV). 

The  lumbo-sacral  plexus  and  its  branches  to  the  pelvis  and  thigh  present  no 
very  striking  special  features. 

The  superficial  peroneal  nerve  is  much  larger  than  in  the  horse.     After  crossing 
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gemina  are  wide  apart,  rounded,  and  relatively  large.  The  internal  geniculate 
body  is  prominent.  The  cerebral  hemiqiheres  are  somewhat  bean-shaped  in 
lateral  profile,  the  convex  border  being  dorsal.  The  arrangement  of  the  gyri 
and  sulci  is  simpler  than  in  the  horse  or  ox.  The  principal  fissures  are  as 
follows: 

1.  The  lateral  fissure  (of  Sylvius)  begins  at  the  sulcus  rhinalis  and  runs  upward 
and  somewhat  backward  on  the  depressed  part  of  the  lateral  surface  of  the  hemi- 
sphere; it  appears  unbrancbed  on  superficial  examination,  but  when  the  gyrus 
which  almost  completely  conceals  the  insula  is  rwsed,  an  anterior  branch  is  exposed 
which  forms  the  dorsal  boundary  of  the  insula. 

2.  The  suprasylvian  fissure  pursues  a  curved  course  approximately  parallel 
with  the  dorso-mcdial  border  of  the  hemisphere.  Its  posterior  end  is  separated  by  a 
short  interval  from  the  sulcus  rhinalis  posterior.  From  its  highest  point  a  branch 
proceeds  oljliquely  upward  and  forward,  crosses  the  dorso-medial  border,  and 
joins  the  splenial  fissure. 

3.  The  diagonal  fissure  crosses  the  anterior  part  of  the  lateral  surface.  It  is 
directed  obliquely  downward  and  backward. 

4.  The  coronal  fissure  is  constant  and  deep.  It  is  directed  upward  and  inward 
over  the  frontal  pole,  continues  backward  near  the 

dorso-medial  border,  and  usually  ends  by  passing 
obliquely  over  the  border  to  the  inner  surface  of  the 
hemisphere. 

5.  The  presylvian  fissure  begins — apparently  as 
a  branch  of  the  sulcus  rhinalis  anterior— about  2  cm. 
in  front  of  the  lateral  fissure,  and  curves  over  the 
lateral  aspect  of  the  frontal  pole. 

6.  The  marginal  fissure  begins  behind  the  cruci- 
ate fissure  close  to  the  dorsomedial  border  and  ex- 
tends in  a  gentle  curve  backward  almost  to  the  occi- 
pital pole. 

7.  The  ectomarpnal  fissure  lies  above  and 
nearly  parallel  to  the  posterior  part  of  the  supra- 

,    .       ^-  FiQ.   £34.— Cerkbhal    HcyiBPHEiiM 

sylvian  fissure.  op  P,a,  dorbal  vhw. 

8.  The  entomargmal  fissure  lies  along  the  pos-  a.  upper  pvt  of  uwrai  (wmn 
tenor  part  of  the  dorso-medial  border.  <»•  Syiviiui;   fc,  enicmw  fiMum;  c, 

9.  The  colloso-niargiiul  fissure  consists  of  two  b^Iitif'™B'i!d""pprr''btt!l.'h"^T; 
separate  parts.  The  more  extensive  posterior  part  d.  dimtomj  Kmu™;  r,  ™™i»i  liuuni: 
is  termed  the  splenial  fissure.  It  extends  from  the  ^1,''""*^'^"  "*""*.■  J\"^"'^ 
tentorial  aspect  of  the  hemisphere  in  a  direction  tauin^^L^an.  (Aft«  dien- 
parallel  with  the  corpus  callosum  nearly  to  the  middle  berser.  ia  LmMrinB'«  AtiB«,) 

of  the  medial  surface;  it  is  continued  by  the  cruciate 

fissure  and  is  also  connected  with  the  suprasylvian  and  coronal  fissures  by  branches 
which  pass  obliquely  upward  and  forward.  The  anterior  part,  the  genual  fissure, 
lies  about  midway  between  the  anterior  part  of  the  corpus  callosum  and  the  dorso- 
medial  border. 

10.  The  cruciate  fissure  is  short  and  shallow.  It  runs  obliquely  upward  and 
forward  from  the  anterior  end  of  the  splenial  fissure  on  the  inner  surface  of  the 


11.  The  sulcus  rhinalis  extends  in  an  undulating  manner  along  the  entire 
lower  part  of  the  lateral  surface  of  the  hemisphere  and  forms  the  upper  limit  of  the 
rbinenccphalon. 

The  olfactory  bulbs  are  very  large  and  the  tracts  extremely  broad  and  short. 
The  trigonum  olfactorium  is  so  prominent  as  to  be  termed  the  tuberculum  olfoc- 
torium. 

46 
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The  cranial  nerves  present  the  following  special  features: 

The  third,  fourth,  sixth,  and  the  ophthaliaic  and  maxillary  divisions  of  the 
fifth  nerve,  emerge  together  as  in  the  ox. 

The  lacrimal  nerve  resembles  that  of  the  horse,  the  frouta^that  of  the  ox. 
The  naso-ciliary  nerve  is  relatively  large  and  sends  numerous  filaments  to  the  ocular 
muscles.  The  maxillary  nerve  has  a  very  short  course  in  the  pter>-go-palatine 
fossa.  The  infraorbital  nerve  is  large  in  correlation  with  the  development  of  the 
snout  which  receives  numerous  branches.  The  mandibular  nerve  emerges  through 
the  foramen  lacerum  antcrius.  The  superficial  temporal  nerve  is  small;  according 
to  Mousau  it  furnishes  the  exci to-secretory  fii>er8  to  the  upper  part  of  the  parotid 
gland,  while  those  going  to  the  lower  part  are  derived  from  the  mylo-hyoid  nen-'e. 

The  inferior  buccal  nerve  passes  downward  and  forward  under  cover  of  the 
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parotid  gland  and  accompanies  the  parotid  duct,  with  which  it  turns  around  the 
lower  border  of  the  jaw  in  front  of  the  maascter. 

The  vagus  boars  a  jugular  ganglion  and  a  ganglion  nodosum  i  the  latter  orcure 
at  the  point  of  origin  of  the  superior  laryngeal  nerve,  and  may  be  as  large  as  a  small 
pea.  Proximal  to  this  the  vagus  is  easily  divided  into  two  strands,  one  of  which  is 
the  aCfPs.sory  component.  The  cesophageal  trunks  form  a  posterior  cesophageal 
plexus,  as  in  man,  from  which  two  nerves  issue.  The  inferior  nerve  is  small  and 
ramifies  on  the  parietal  surface  of  the  stomach.  The  superior  trunk  is  much  larger; 
it  gives  branches  to  the  stomach,  crosses  the  lesser  curvature  of  that  organ,  and 
joins  the  solar  plexus. 

The  hypoglossal  nerve  may  present  a  small  dorsal  root,  on  which  there  Is  a 
minute  hj-poglossal  ganglion  (of  Froriep). 
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The  spinal  nerves  number  on  each  side  eight  in  the  cervical  re^on,  fourteen 
(commonly)  in  the  thoracic,  seven  in  the  lumbar,  and  four  in  the  sacral.  Some 
of  the  special  features  of  the  nerves  of  the  liml)s  are  as  follows: 

The  brachial  plexus  is  derived  from  the  same  nerves  as  in  tlie  ox,  but  the  root 
furnished  by  the  sixth  cervical  is  relatively  smaller.  The  plexus  consists  of  two 
parts,  the  upper  of  which  emei^es  above  the  scalenus,  the  lower  between  the  two 
parts  of  that  muscle.  The  more  important  differences  in  the  nerves  emanating 
from  the  plexus  from  the  arrangement  in  the  ox  occur  in  the  lower  part  of  the  limb. 
The  cutaneous  branch  of  the  radial  nerve  divides  at  the  carpus  into  branches  which 
concur  with  the  dorsal  branch  of  the  ulnar  nerve  in  supplying  the  dorsal  digital 
nerves,  two  for  each  digit.  The  volar  digital  nerves,  also  two  for  each  digit,  are 
formed  by  the  terminal  branches  of  the  median  nerve  and  the  volar  or  deep  branch 

Deep  perone 
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of  the  ulnar  nerve.  The  formation  and  arrangement  of  the  digital  nerves  are 
indicated  in  the  annexed  schematic  figures. 

The  lumbo-sacral  plexus  is  derived  from  the  ventral  branches  of  the  last  three 
lumbar  and  first  sacral  nerves.  The  distribution  of  the  branches  of  the  plexus 
differs  chiefly  in  the  distal  part  of  the  limb.  The  superficial  peroneal  nerve  is 
large  and  terminates  by  forming  the  greater  part  of  the  dorsal  digital  nerves. 
The  latter,  two  for  each  digit,  are  also  in  part  formed  by  the  terminal  branches  of 
the  deep  peroneal  nerve. 

The  tibial  nerve  divides  at  the  tarsus  into  internal  and  external  plantar  nerves. 
The  latter  divide  to  form  the  plantar  digital  nerves,  two  for  each  digit.  In  addi- 
tion, the  external  plantar  nerve  supplies  a  branch  to  the  dorsal  aspect  of  the  outer 
(fifth)  digjt.  The  arrangement  of  the  digital  nerves  is  indicated  by  the  annexed 
schematic  figures. 
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The  sympathetic  system  of  the  pig  has  received  very  little  attention  from 
anatomists.  The  superior  cervical  gan^on  is  long  and  fusiform.  It  gives  off 
filaments  which  join  the  vagus  near  the  ganglion  nodosum.  The  cervical  trunk  is 
short  and  relatively  larger  than  in  the  ox;  it  is  inclosed  in  a  common  sheath  with 
the  vagus  in  the  neck  and  separates  from  that  nerve  to  join  the  middle  t 
ganglion  at  the  thoracic  inlet. 


THE  NERVOUS  SYSTEH  OF  THE  DOG 

The  spinal  cord  is  almost  circular  in  cross-section  except  at  the  well-marked 
cervical  and  lumbar  enlargements,  where  it  is  compressed  dorso-ventrally.  The 
conus  medullaris  lies  over  the  junction  of  the  sixth  and  seventh  lumbar  vertebrw. 
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The  length  of  the  cord  of  a  rather  large  dog  was  found  to  be  about  38  cm.;  of  this, 
the  cervical  part  was  11  cm.,  the  thoracic  17.4  cm.,  the  lumbar  about  7  cm.,  and 
thp  sac ro-coccy goal  about  2,6  cm.  (Flatau-Jaeobson). 

The  brain  weighs  about  60  to  70  g.  in  dogs  of  medium  size,  but  there  is,  of 
course,  a  wide  range  of  weight  in  the  different  breeds.     Thus  in  small  terriere  the 
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6.  The  ectolateral  fissure  liea  between  the  posterior  part  of  the  ectomarginal 
fissure  and  the  suprasylvian  fissure. 

7.  The  entomarginal  fissure  hes  between  the  anterior  part  of  the  ectomarginal 
fissure  and  the  dorso-medial  border.     It  b  often  indistinct  and  not  rarely  absent, 

8.  The  presylvian  fissure  begins  at  the  sulcus  rhinalis.  a  iittle  in  front  of  its 
middle,  and  curves  over  the  anterior  third  of  the  lateral  surface  of  the  hemisphere 
in  front  of  the  corona!  fissure. 

9.  The  cruciate  fissure  is  the  deepest  and  moat  characteristic.  It  cuts  deeply 
into  the  anterior  third  of  the  dorso-medial  border  and  runs  almost  straight  outward. 
It  is  continuous  on  the  inner  surface  of  the  hemisphere  with  the  calloso-mai^nal 
or  splenial  fissure. 

10.  The  sulcus  rhinalis  is  continued  on  the  tentorial  surface  of  the  hemisphere 
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by  the  occipito-temporal  fissure.     Anteriorly  it  is  prolonged  as  the  olfactory  fis- 
sure, which  is  concealed  by  the  olfactory  bulb  and  tract. 

11.  The  calloso-marginal  or  splenial  fissure  is  parallel  with  the  spleniuro  and 
middle  part  of  the  corpus  callosum  on  the  inner  surface  of  the  hemisphere.  It  is 
continuous  in  front  with  the  cruciate  fissure  and  runs  downward  and  outward 
across  the  tentorial  surface  to  join  the  oecipito-temporal  fissure  and  sulcus 
rhinalis.  It  gives  off  from  its  highest  part  the  short  lesser  or  accessory  cruciate 
fissure. 

12.  The  suprasplenial  fissure  runs  almost  parallel  with  the  posterior  part  of 
the  calloso-marginal  fissure  on  (he  inner  and  tentorial  surfaces  of  the  hemisphere. 

The  olfactory  bulb  is  large  and  is  strongly  compressed  laterally;  its  anterior 
end  projects  beyond  the  frontal  pole  of  the  hemisphere.     The  tract  is  short  and  is 
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and  ramifies  on  the  lateral  surface  of  the  face.  The  inferior  alveolar  nerve  arises 
by  a  common  trunk  with  the  mylo-hyoid;  it  gives  off  dental  branches  and  term- 
inates in  mental  and  inferior  labial  branches.  The  lingual  nerve  supplies  vaso- 
dilator and  excito-secretory  filaments  to  the  submaxillary  and  sublingual  salivary 
glands;  these  fibers  are  derived  from  the  chorda  tympani. 

The  facial  nerve  divides  near  the  posterior  border  of  the  jaw  into  four  branches. 
The  upper  branch  is  the  auriculo-palpebral  nerve,  which  divides  after  a  verj'  short 
course  into  anterior  auricular  and  zygomatic  branches.  The  latter  curves  upward 
and  forward  across  the  zygomatic  arch  toward  the  eye,  and  divides  into  branches 
which  supply  the  eyelids  and  nasal  region  and  concur  with  the  frontal  and  lacrimal 
nerves  in  forming  the  anterior  auricular  plexus.  The  superior  buccal  nerve  ac- 
companies the  parotid  duct  across  the  masseter.  The  inferior  buccal  nerve  runs 
forward  along  the  lower  border  of  the  masseter  and  the  mandible.  The  two  nerves 
ramify  on  the  clieek  and  anastomose  with  each  other  and  the  infraorbital  nerves 
to  form  a  plexus  from  which  branches  go  to  the  muscles  of  the  lips  and  nostrils. 
The  cervical  branch  runs  downward  and  backward  over  the  submaxillary  gland 
and  ramifies  in  the  cervical  panniculus;  it  communicates  with  the  inferior  buccal 
nerve  and  sends  twigs  to  the  parotido-auricularis  muscle  and  the  submaxillary 
space. 

The  vagus  bears  a  jugular  ganglion  and  a  ganglion  nodosum.  The  latter  is 
situated  near  the  superior  cervical  ganglion  on  the  rectus  capitis  anterior  major 
and  dorsal  to  the  carotid  artery ;  it  is  fusiform  and  may  be  about  half  an  inch  (ca. 
1  to  1.5  cm.)  long  in  a  large  dog.  In  its  course  in  the  neck  the  nerve  is  inclosed  with 
the  sympathetic  trunk  in  a  common  sheath  and  is  related  ventrally  to  the  common 
carotid  artery.  The  formation  of  dorsal  and  ventral  oesophageal  trunks  by  the 
union  of  the  dorsal  and  ventral  divisions  of  the  two  nerves  takes  place  at  the  hiatus 
oesophageus.  The  dorsal  trunk  concurs  with  branches  of  the  solar  plexus  in  forming 
the  posterior  gastric  plexus  on  the  visceral  surface  of  the  stomach.  The  ventral 
trunk  ramifies  on  the  parietal  surface  of  the  stomach,  forming  the  anterior  gastric 
plexus,  from  which  a  considerable  branch  passes  along  the  lesser  curvature  to  the 
pylorus.  Some  special  features  of  the  collateral  branches  are:  Two  pharyngeal 
branches  are  present.  The  superior  pharyngeal  branch  arises  from  the  vagus 
above  the  ganglion  nodosum.  It  passes  under  the  deep  face  of  the  carotid  artery 
and  descends  on  the  lateral  surface  of  the  pharynx  to  end  in  the  crico-thyroid  muscle. 
It  furnishes  a  root  of  the  inferior  phar>Tigeal  branch,  and  communicates  with  the 
pharyngeal  branch  of  the  ninth  and  with  the  superior  larjTigeal  and  hypoglossal 
nerves.  The  inferior  pluuyngeal  branch  is  formed  by  the  union  of  roots  derived 
from  the  superior  pharyngeal  nerve  and  the  ganglion  nodosum,  together  with  fila- 
ments from  the  superior  cervical  ganglion.  It  crosses  the  side  of  the  pharynx 
behind  the  superior  pharyngeal  and  ramifies  on  the  posterior  constrictor  of  the 
pharynx  and  the  origin  of  the  oesophagus.  It  contributes  filaments  to  the  phar>'n- 
geal  plexus,  communicates  with  the  recurrent  nerve,  and  supplies  twigs  to  the  thy- 
roid gland.  The  pluuyngeal  plexus  is  formed  on  the  lateral  surface  of  the  phar>'nx 
by  branches  of  the  pharyngeal  nerves  and  the  communications  above  described; 
branches  from  it  innervate  the  muscles  and  mucous  membrane  of  the  pharynx. 
The  superior  laryngeal  nerve  arises  from  the  ganglion  nodosum  and  descends  over 
the  side  of  the  pharynx,  crossing  beneath  the  carotid  artery  and  the  superior  larj-n- 
geal  nerve.  It  passes  through  the  thyroid  notch  and  ramifies  in  the  mucous  mem- 
brane of  the  larynx.  It  communicates  with  the  superior  cervical  ganglion  and  the 
superior  pharyngeal  branch  of  the  vagus,  and  gives  twigs  to  the  hyo-pharyngeus 
muscle.  Immediately  after  its  entrance  into  the  larjTix  it  gives  off  a  large  branch 
which,  instead  of  uniting  with  the  recurrent  as  in  the  other  animals,  has  a  peculiar 
arrangement.  It  runs  back  near  the  dorsal  border  of  the  thyroid  cartilage,  gives  a 
branch  to  the  crico-arytenoideus  posterior  as  it  passes  over  that  muscle,  and  con- 
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branch  (R.  profundus)  descends  in  the  carpal  canal  and  divides  under  the  deep 
flexor  tendon  into  its  terminal  branches.  The  smaller  of  these  supply  the  volar 
metacarpal  muscles.  The  lai^er  terminals  are  the  three  volar  common  distal 
nerves  (Nn.  dig.  vol.  comm.  II,  III,  I\'),  which  descend  along  the  second,  third, 
and  fourth  intermetacarpal  spaces,  subdivide,  and  concur  with  the  volar  metacarpal 
branches  of  the  median  nerve  in  forming  the  volar  proper  digital  nerves  (Nn,  dig. 
vol.  proprii). 

The  median  nerve  descends  behind  the  brachial  artery,  passes  over  the  internal 
epicondyle  of  the  humerus,  then  under  the  pronator  teres,  and  continues  in  the 
forearm  under  cover  of  the  flexor  carpi  radialie.     It  gives  branches  below  the  elbow 
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to  the  flexor  and  pronator  muscles,  and  lower  down  a  palmar  liranch  to  the  skin 
on  the  inner  and  posterior  aspect  of  the  carpus,  and  terminates  between  the  super- 
ficial and  deep  flexor  tendons  l»y  dividing  into  three  volar  metacarpal  nerves 
(N,  met.  vol.  I,  II,  III).  These  descend  in  the  first,  second,  and  third  intermeta- 
carpal spaces  and  unite  with  the  volar  common  digital  nerves  in  forming  volar 
proper  digital  nerves.  The  arrangement  of  the  digital  ner\Ts  is  indicated  in  the 
annexed  schematic  figures. 

The  lumbo-sacral  plexus  is  formed  from  the  ventral  branches  of  the  last  five 
lumbar  and  first  sacral  ner\-es.  The  more  important  special  facts  in  regard  to  the 
ner\'es  of  the  pelvic  limb  are  as  follows: 

The  saphenous  nerve  (Fig.  492)  is  relatively  large,  and,  in  fact,  might  be 
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considered  as  the  continuation  of  the  femoral  nerve.  It  descends  at  first  in  front 
of  the  femoral  artery,  then  passes  over  the  lower  part  of  the  inner  surface  of  the 
thigh  with  the  saphenous  artery,  continues  down  the  leg  with  the  dorsal  branch  of 
that  vessel,  and  anastomoses  with  branches  of  the  superficial  peroneal  ner\-e-  It 
supplies  cutaneous  twigs  from  the  stifle  to  the  metatarsus. 

The  peroneal  nerve  separates  from  the  tibial  above  the  origin  of  the  gastrocne- 
mius, runs  downward  and  forward  across  the  outer  head  of  that  muscle,  passes 
between  the  deep  flexor  of  the  digit  and  the  peroneus  longus,  and  divides  into  super- 
ficial and  deep  branches.  The  superficial  peroneal  nerve  descends  the  leg  alonp 
the  peroneus  tertius  and  longus,  gives  off  a  dorsal  branch  to  the  first  digit  {N .  cutan- 
eus  dorsalis  medialis),  and  divides  at  the  proximal  part  of  the  metatarsus  into  three 
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dorsal  common  digital  nerves  (Nn.  dig.  pedis  dors.  eomm.  II,  III,  IV).  These 
descend  with  the  superficial  dorsal  metatarsal  arteries  and  concur  with  branches 
of  the  deep  peroneal  nerve  in  forming  dorsal  prt^r  digital  nerves  (Nn.  dig.  ped. 
prop,  dorsales).  The  deep  peroneal  nerve  passes  d()wn  the  leg  with  the  anterior 
tibial  vessels.  It  gives  twigs  to  the  hoi'k  joint  and  the  extensor  brevis  muscle, 
and  divides  into  three  dorsal  metatarsal  nerves  (\n.  met.  dors.  II,  III,  IV); 
these  descend  with  the  corres|x)n<linE  arteric's  along  the  intermetatarsal  spaces 
and  unite  with  the  dorsal  common  digital  nerves  in  supplying  the  dorsal  proper 
digital  nerves. 

The  tibial  nerve  divides  at  the  tarsus  into  two  plantar  branches.     The  bltenial 
plantar  nerve  descends  along  the  inner  border  of  the  superficial  flexor  tendon  and 
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divides  near  the  middle  of  the  metatarsus  into  two  branches.  Of  these,  the  internal 
branch  constitutes  the  first  plantar  common  digital  nerve  (N.  dig.  comm.  plant.  I). 
The  outer  branch  descends  on  the  superficial  flexor  tendon  and  divides  into  three 
plantar  metatarsal  nerves  (Nn.  met.  plant.  II,  III,  IV),  which  unite  with  the 
plantar  common  digital  nerves.  The  external  plantar  nerve  passes  down  between 
the  flexor  tendons,  sends  twigs  to  the  muscles  on  the  plantar  surface  of  the  metatar- 
sus, and  divides  into  three  plantar  common  digital  nerves  (Nn.  dig.  conrni.  plant.  II, 
III,  IV).  These  descend  with  the  deep  plantar  metatarsal  arteries  in  the  second, 
third,  and  fourth  intermetatarsal  spaces,  receive  the  plantar  metatarsal  nerves, 
and  divide  into  plantar  proper  digital  nerves,  which  pass  down  the  opposed  surfaces 
of  the  second  to  the  fifth  digits. 

The  S3rmpathetic  system  presents  few  special  features  worthy  of  mention. 
The  superior  cervical  ganglion  lies  above  the  ganglion  nodosum  close  to  the  cranial 
base  and  internal  to  the  origin  of  the  internal  carotid  and  occipital  arteries.  It 
forms  connections  directly  or  through  the  carotid  plexus  with  the  last  seven  cranial 
and  first  cervical  nerves.  The  cervical  trunk  unites  with  the  vagus  so  intimately 
as  to  form  a  vago-sympathetic  trunk.  There  may  be  a  small  middle  cervical 
ganglion  in  front  of  the  inferior  cervical  ganglion.  The  latter  is  usually  distinct 
from  the  first  thoracic  ganglion,  which  is  stellate  and  lies  on  the  longus  colli  opposite 
the  second  rib  and  intercostal  space. 


/ESTHESIOLOGY 
THE  SENSE  ORGANS  AND  COMMON  INTEGUMENT 

The  organs  of  the  senses  (Organa  sensuum)  receive  external  stimuli  and  conduct 
impulses  to  the  brain  which  result  in  sensations  of  sight,  bearing,  taste,  smell,  and 
touch.  They  consist  essentially  of  specially  differentiated  cells,  the  neuro-epithe- 
lium,  and  a  conduction  path  which  is  simple  in  the  more  generalized  sense  organs. 
elaborate  in  those  which  are  highly  specialized — the  eye  and  the  ear. 


THE  SENSE  ORGANS  AND  SKIN  OF  THE  HORSE 
The  Eye 

The  eye  or  organ  ot  vision  (Organon  visas)  in  the  broader  sense  of  the  term 
comprises  the  eyeball  or  globe  of  the  eye;  the  optic  nerve,  and  certain  accesaor>- 

Vpper  eyelid 
Third  eyelid 
Carjincul/i       \ 


(After  EUeobertv. 


organs  associated  therewith.  The  accessory  orpans  (Organa  oculi  accessoria)  are 
the  orbital  fascifp  and  muscles,  tlie  eyelids  and  conjunctiva,  and  the  lacrimal 
apparatus.  These  structures  will  be  considers!  in  the  order  in  which  they  may  I* 
most  conveniently  examined,  taking  the  horse  as  a  type.  The  bony  walls  of  the 
orbit  have  been  described  in  eonneetion  with  the  skull;  the  periorbita,  a  fibrous 
membrane  which  incloses  the  eyeball  together  with  its  muscles,  vessels,  and  nerves, 
may  be  appropriately  included  in  the  account  of  the  fascia;. 
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THE  EYELIDS  AND  CONJUNCTIVA 
The  eyelids,  upper  and  lower  (Palpebra  superior  et  inferior),  arc  movable 
folds  of  integument  situated  in  front  of  the  eyeball.     When  closed,  they  cover  the 
entrance  to  the  orbit  anti  the  anterior  surface  of  the  eyeball.     The  upper  lid  is 
much  more  extensive  and  more  movable  than  the  lower  one,  and  its  free  edge  is 
more  concave.     The  interval  between  the  lids  is  termed  the  palpebral  fissure  (Rima 
palpebrarum).     When  the  eye  is  closed,  it  is  an  oblique  slit  about  two  inches  (ca. 
5  cm.)  in  length;  when  open,  it  is  bicon- 
vex in  outline.     The  ends  of  the  fissure  I 
are  the  angles  or  canthi,  and  are  dis- 
tinguished as  internal  or  nasal,  and 
external  or  tenqtoral  (Anguhia  oculi 
medialis,  lateralis).    The  external  angle 
is  rounded  when  the  eye  is  open,  but 
the  internal  angle  is  narrowed  to  form 
a  3  -shaped  bay  or  recess,  termed  the 
lacrimal  lake    (Lacus  lacrimalis).     In 
this   there   is  a   rounded,   pigmented 
prominence    knon^i    as    the    lacrimal 
caruncle  (Caruncula  lacrimalis) ;  it  is 
about  the  size  of  a  small  pea  and  is 
covered  with  modified  skin,  connected 
with   that   of  the   inner  commissure, 
from  which  project  a  number  of  hairs 
■  provided  with  sebaceous  glands.     The 
lids  unite  on  either  side  and  form  the 
commissures,    internal    and    external 
(Commissura    palpebrarum    medialis, 
lateralis).       The   anterior   surface  of 
the  lids  (Facies  anterior  palpebrarum) 
is  convex  and  presents  a  variable  num- 
ber of  long  tactile  hairs  in  addition  to 
the  ordinary  but  very  short  hairs.     A 
considerable  number  of  tactile  hairs 
are  scattered  over  the  lower  part  of 

the  lower  lid,  but  on  the  upper  lid  p,„  sse— v,„Ttr*[,  sec-tion  or  Anterioii  Paut  or 
they  are  very  scanty.     The  infrapal-  eii;oi')Ioiu.e.  wiTMLir«  HALr(i«.Ki,. 

pebral  depression  (Sulcus  infrapalpe-  i.  Tbtm]  danJ  of  upper  liii;  *,  paiiwbnii  con- 

bralis)  indicates  somewhat  indistinctly  l"'""^;^ .  %  'o'i^LiaTJ''«uir'e  loll™'"  7  "tli^riT 
the  limit  of  the  lower  lid.     The  upper     chunberi's.'iru;  p.  *-.  pBDuia  iridi.,  '10.  pwiono 

lid    is    marked    by    two    furrows    when       eh»nib*r;    n.  cUinry  p™^:    it.   ciliary   muK-le:     li 

raised.     The  posterior  surface  (Facies     "^l^.  7rwTr™^oMac%l.'hair'^'(Aft.7Bi>l' 
posterior  palpebrarum)  is  adapted  to     AuienheiEkund*.) 
the  free  surface  of  the  eyeball  and  is 

covered  by  the  palpebral  conjunctiva.  The  free  border  of  the  lid  is  smooth  and 
usually  black.  It  has  a  well-defined  posterior  margin  (Limbus  palpebrals  pos- 
terior), along  which  the  ducts  of  the  tarsal  glands  open.  The  anterior  margin 
(Limbus  palpebralis  anterior)  Iwars  stiff  hairs  termed  the  cilia  or  eyelashes.  On 
the  upper  lid  the  cilia  are  long  and  numerous  except  at  its  inner  third,  where 
they  are  verj'  small  or  absent.  On  the  lower  lid  the  cilia  are  often  scarcely 
distinguishable  from  the  ordinary  hairs;  in  other  cases  they  may  be  clearly  seen 
except  near  the  external  eanthus,  and  are  much  finer  and  shorter  than  those  of 
the   upper  lid.     The  edge  of  each  lid  is  pierced  near  the  internal  angle  by  a 
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minute,  slit-like  opening,  the  punctum  lacrimalis,  which  is  the  entrance  to  the 
lacrimal  duct  or  canaliculus. 

Structure  of  the  Eyelids. — The  skin  of  the  eyelids  is  thin  and  freely  movable, 
except  near  the  free  edge,  where  it  is  more  firmly  attached.  The  underlying 
subcutaneous  tissue  is  destitute  of  fat.  The  muscular  layer  consists  chiefly  of  the 
elliptical  bundles  of  the  orbicularis  oeuh,  with  which  are  associated  fibers  of  the 
corrugator  supercilii  in  the  upper  lid  and  the  malaris  in  the  lower  lid.  At  the  inner 
side  there  is  a  fibrous  band,  the  palpebral  ligament,  which  is  attached  to  the  lacrimal 
tubercle  and  furnishes  origin  to  some  fibers  of  the  orbicularis.  At  the  inner  com- 
missure a  bundle  detached  from  the  orbicularis  passes  inward  behind  the  lacrimal 
sac,  and  is  known  as  the  pars  lacrimalis  or  Homer's  muscle.  At  the  outer  side  an 
indistinct  palpebral  raphe  occurs  where  fibers  of  the  orbicularis  decussate.  The 
fibrous  layer  is  thicker  and  denser  along  the  free  edge  of  the  lid,  forming  here  the 
tarsus.  The  tarsus  furnishes  insertion  to  a  layer  of  unstriped  muscle  known  as  the 
tarsal  muscle  (of  Miiller).  The  tarsal  glands  (Glandule  tarsales)  are  partly 
embedded  in  the  deep  face  of  the  tarsus,  and  are  visible  when  the  lid  is  everted  if 
the  conjunctiva  is  not  too  strongly  pigmented.  They  are  arranged  in  a  linear 
series,  close  together,  and  with  their  long  axes  perpendicular  to  the  free  edge  of 
each  lid.  In  the  upper  lid  they  number  forty-five  to  fifty;  in  the  lower,  thirty  to 
thirty-five.     Each  consists  of  a  tubular  duct  beset  with  numerous  alveoli,  in  which  a 


C|p 


^.— Piece 

or  UrPEB  Etelii., 

I  SUM  EtoiirArr.. 

Fia.  654.— C»BnM,oE  or  Thihb  Etelii.  o 

s;    t.  limbuj 
(Aller  KlJen 

9  palp,  poaterior; 

l'>  Aili.,) 

C«KVEX    SlIKl-ACB. 

fatty  substance,  the  palpebral  sebum,  is  secreted.  The  palpebral  conjunctiva  lines 
the  posterior  surface  of  the  eyelids. 

The  conjunctiva  is  the  mucous  membrane  which  lines  the  hds  as  palpebral 
conjimctiva  (C.  palpebrarum)  and  is  reflected  upon  the  anterior  part  of  the  eyeball 
as  bulbar  conjunctiva  (C.  bulbi);  the  line  of  reflection  is  termed  the  fornix  coo- 
junctivte.  The  palpeltral  part  is  closely  adherent  to  the  tarsus,  but  is  loosely  at- 
tached further  back.  It  is  papillated  and  is  covered  with  stratified  cylindrical 
epithelium  in  which  many  goblet -cells  are  present.  In  the  fornix  and  its  vicinity 
there  are  tubular  glands  (of  Henle),  Near  the  inner  angle  there  are  numerous 
lymph  nodules.  The  conjunctiva  of  the  outer  part  of  the  upper  lid  is  pierced  near 
the  fornix  by  the  orifices  of  the  excretory  ducts  of  the  lacrimal  gland.  The  bulbar 
conjunctiva  is  loosely  attached  to  the  anterior  part  of  the  sclera  and  is  pigmented 
in  the  vicinity  of  the  comeo-scleral  junction.  On  the  cornea  it  is  represented  by  a 
stratified  epithehum. 

When  thr>  \\i\»  arc  in  apposition,  the  coDJunctiva  (including;  the  epithelium  of  the  compa) 
fomiH  a  complete  conjunctlTal  sac,  as  tlie  capillary  space  between   the   lids  and  the  ej'ebaU 

The  third  eyelid  (Palpebra  tertia)  is  situated  at  the  inner  angle  of  the  eye 
(Figs.  S.'il,  .=}.%).  It  consists  of  a  semilunar  fold  of  the  conjunctiva,  known  as  the 
membrana  nictitans,  which  covers  and  partly  incloses  a  curved  plate  of  hyaline 
cartilage.     Its  marginal  part  is  thin  and  usually  more  or  less  pigmented.     Hi* 
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of  the  pn>rcclinf[.    Thry  accompany  the  mpnt-ovarian  artcrin  to  tht-  ovar>-  aiul  thf 
comua  «f  the  utcnw. 

Tin-  brpocastric  or  petvic  plczui  (1*.  h>ix>pu«triru»)  in  the  ix-lvir  t-oniinuatum 
o(  the  aortic  und  pciHtorior  mnw'ntvrir  ploxiuM*.  Thi-  chief  nor^^f  which  fi>mi  it 
enter  the  pi-lvic  cavity  vontml  to  the  larRc  vcw-U*.  ananloiimw  with  eaeh  other  antl 
with  hnu)ch4fi  from  the  thin!  ami  fourth  mcral  nervra.  and  ramify  i>n  the  p«-)vir 
visiH-ra.  The  peripheral  plexuses  <lerive<l  then-fntm  an'  nanie«l  aeconlinx  to  tho 
urxann  which  they  aupply;  the  chief  of  thene  an*  ihel 
▼Kfiud,  prostttk,  oiTenuMU  (of  the  penix  or  clit4>ri)'i. 


THE  NERVOUS  SYSTEM  OF  THE  OX' 
The  tfiBMl  cord  rc-semltUf  that  of  the  horw  in  conformation  anit  "'nietu^.^^ 
In  cattle  of  me<limn  ww  it»  lenuth  i«  alwut  Itio  to  ITO  cm.  («a.  65  to  tiT  ineh.>  t  ^^^j 
its  weight  alxmt  240  to  2oO  ftranw 
(ca.  K  ounecM). 

In  B  row  144)  i-m.  in  hei|[ht  Drxirr 
fiHinil  the  wHkIiI  rrf  the  ri.nl  iin<-lu>tin|[ 
tlir  tntrwIunU  lurvi^nHiin i  i»  In-  '-'■■O  k. 
•nij  the  IptiRth  lti2  cni  The  Immtu  irf 
the  n-cioru  Kcrr:  crn  iral  41  rm  .  tho- 
racic 7irtu..  luntliar  '.i2  rni.,  narnU  7  cni. 

The    brain     haf    an    a\'era|te 

Weight  of  alKiut   501)   (tranijt  (.a. 

jy  to  17  ouniitii.  Its  (lifTen-nci-s 
in  fteiieral  fomi  are  eom-lattHl  with 
Ihtno'  notiil  in  the  coiiHiileralion  of 
th«'  cranial  cavity. 

The  modulla  is  Miort,  wiile, 
and  thick.  Its  vein  ml  fnc<'  it 
Mninnly  onvex.  Th«-  pyraniithi 
an-  namivr,  fhort,  aii«t  cIum'  to- 
Ri-lhrr  in  front.  Near  the  <hTUs- 
aation  then*  is  a  wfl)-«|«-timil  "Val 
pn.tninenc-  on  eitht>r  xiile  which 
in«licai.-s  the  i»..-iti..ii  „f  ii„.  !>»*- 
tenor  olive.  The  «-t»r|His  tra|t€» 
■oiOeuni  ia  larfC'l  it  \,an  no  cen- 
tral |)(ui  lM'twii-n  ti)4-  pyraiiiiils. 
The  external  Mritmte  tilM-rs  are 
<li'*tinet.  The  n-s'iforin Uxlies arv 
"hort  ami  thick  ami  iliverKc  more 
MnniKly  than  in  th.-  h„rM.  Tlic 
fl'"'r  of  i|„.  (,mrlh  v.-ntricle  is  only 
al"»ut  two-thinN  ii--  Iohr  as  in  <lie 
hor^M-,  -n„.  an-a  aeusi  j.-a  ui  a  aell- 
niarkiil  ,,val  pnmiinenei-  lateral  to 
the  riii.l.|h-  (Mirt  of  the  liniitiiiK  miI- 
•■""-  The  tul-Ti-uliim  ani-inuni 
ii '*'*•  oriicii,  „(  the  au<liior>-  ner\e 
T?'*"  I*"«t..n„r  n-it-*-  of  the  f.Mirth  i 
M*«fiuh,.  ^.\,^.rt.ira  n.^hanm  with 
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little  ventrally  about  to  a  transverse  plane  through  the  first  cheek  tooth  and  lies  in  the  groove 
above  the  inferior  turbinal  crest.  Beyond  this  the  duct  inclines  upward  and  widens  very  con- 
siderably, crosses  the  nasal  process  of  the  premaxilla  obliquely,  and  contracts  at  its  termination. 
The  mucous  membrane  may  present  valviilar  folds,  the  most  distinct  of  which  is  situated  at  the 
origin. 

THE  PERIORBITA 

The  periorbita  or  ocular  sheath  is  a  conical  fibrous  membrane  which  incloses 
the  eyeball  with  its  muscles,  vessels,  nerves,  etc.  Its  apex  is  attached  around  the 
optic  and  lacerated  foramina,  and  its  base  is  in  part  attached  to  the  bony  rim  of 
the  orbit,  in  part  continuous  with  the  fibrous  layer  of  the  lids.  Its  inner  part, 
which  is  in  contact  with  the  orbital  wall,  is  thin;  incorporated  with  it  beneath  the 
root  of  the  supraorbital  process  is  the  bar  of  cartilage  around  which  the  superior 
oblique  muscle  is  reflected.  The  outer  part  is  thicker,  and  is  strengthened  l)y  an 
elastic  band  which  is  attached  to  the  pterygoid  crest  and  furnishes  origin  to  the 
thin  unstriped  orbital  muscle.  A  quantity  of  fat  (Corpus  adiposum  extraorbitale) 
lies  about  the  periorbita,  and  within  it  is  the  intraorbital  adipose  tissue  (Corpus 
adiposum  intraorbitale)  which  fills  the  interstices  between  the  eyeball,  muscles,  etc. 

THE  ORBITAL  FASQJE  AND  OCULAR  MUSCLES  (Figs.  43«.  439,  555) 

The  straight  muscles  of  the  eyeball  and  the  oblique  muscles  in  part  are  inclosed 
in  fibrous  sheaths  (Fasciae  musculares),  formed  by  superficial  and  deep  layers  of 
fascia,  which  are  united  by  intermuscular  septa  in  the  interstices  between  the 
muscles.  The  superficial  fascia  is  thin;  it  blends  in  front  with  the  fibrous  layer  of 
the  eyelids  and  is  attached  behind  around  the  optic  foramen.  The  deep  jfasda 
consists  anteriorly  of  two  layers,  one  of  which  is  continuous  ^nth  the  fibrous  tissue 
of  the  lids,  while  the  other  is  attached  at  the  comeo-scleral  junction. 

The  posterior  part  of  the  eyeball  is  covered  by  the  bulbar  fascia  or  capsule  of 
Tenon  (Fascia  bulbi),  so  that  between  them  a  lymph  space  (Spatium  interfasciale) 
is  inclosed  which  communicates  with  the  suMural  space  along  the  course  of  the 
optic  nerve. 

The  levator  palpebrse  superioris  muscle*^  is  a  thin  band  about  half  an  inch  in 
width  which  lies  above  the  rectus  superior.  It  is  narrow  at  its  origin  al)ove  and 
lx»hind  the  ethmoidal  foramen  and  ends  by  an  expanded  tendon  in  the  upper  Bd. 
Its  action  is  to  raise  the  upper  lid. 

The  recti  oculi  (Mm.  recti  bulbi)  are  four  in  number  and  are  designated  ac- 
cording to  their  positions  as  superior,  inferior,  internal,  and  external.  They  are  all 
band-like,  arise  close  together  around  the  optic  foramen,  and  diverge  as  they  pass 
forward  to  the  eyeball.  On  reaching  the  latter  they  end  in  thin  tendons  which  are 
insert e<i  into  the  sclera  in  front  of  the  equator  of  the  eyeball. 

The  retractor  oculi  (M.  retractor  bulbi)  surrounds  the  optic  ner\'e,  and  is 
incompletely  divideii  into  four  parts  which  alternate  with  the  recti.  They  arise 
around  the  optic  nerve  and  are  inserted  into  the  sclera  behind  the  recti. 

The  obliquus  oculi  superior  (M.  obliquus  bulbi  dorsalis  s. superior)  is  the  longt'st 
and  narrowest  of  the  ocular  nuisclos.  It  arises  near  the  ethmoidal  foramen  and 
passes  forward  internal  to  the  rectus  intemus.  lender  the  root  of  the  supraori>itaI 
pn>cess  it  is  n^flected  ahnost  at  a  riplit  an^le  around  a  cartilaginous  pulley  (trochlea ;, 
which  is  attached  to  the  anterior  part  of  the  inner  wall  of  the  orbit,  a  bursa  l^eine 
intor]X)S(Hl  here.  The  muscle  is  then  tlirecte<l  outward  and  somewhat  forwanl,  anii 
ends  in  a  thin  tendon  which  passes  betwtH^n  the  rectus  superior  and  the  eyel»ail, 
and  is  inst^rttxi  into  the  sclera  Ix^twtH^n  the  su|XTior  and  external  recti,  alxnit  half 
an  inch  U'liiiul  the  marten  of  the  cornea. 

The  obliquus  oculi  inferior  (M.  ol)li(iuus  bulbi  ventralis  s.  inferior)  is  wide  and 

'  This  InOongs  to  tlic  upper  eyelid,  hut  is  descril>ed  here  on  account  of  its  poatioa. 
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intprnipted  at  or  near  ihr  lc\'«»l  of  ihr  ijrnu  of  the  corpun  calluffum.  in  «Kirh  rmM*  th«» 
c«nitmui«  it  downward. 

,  to.  Ttir  cnidftl  flMitre  i«  faint  and  in  r«n5nr«l  to  the  mnlial  aurfarv.      It  lim  about    ocm* 
crntim<»trr  m  front  of  \he  trannvrnir  fiasurr  and  «»ronM>nly  )<Hnji  the  c«lkMo-fnar|pnal  hwurr 

II.  Short  ami  variaktlr  fuMum  orrur  in  front  of  and  l>rhiml  the  ini<ldl«*  branch  of  the  latermi 
fiMurc  vF.  cctoti>r|\ia  anterior,  posterior). 

The  olfactory  bulb  in  much  smaller  than  in  the  honie.    The  extornal  olfaet^^rv- 
tract  is  large,  tlie  inner  one  small  and  not  tlistinrt.  ^ 

The  cnmial  nerres  have  in  general  the  name*  »uper6rial  origin  ax  in  the  h«»r>*-% 
The  more  important  differences  in  other  nvfwH'ti*  are  a»  Mlown:  '    *' 

The  oculomotor  nerre  is  larger  than  in  the  horw.     It  emenp*  with  the  f<mi-|| 
sixth,  ophthalmic,  and   maxillar>'  ner\-es   through   the   large   foranu^n,    whiof^      -** 
e<iuivalent  t<>  the  foramen  lacerum  orhitale  aiul  foramen  nitundum  <>f  the  hot-x^*^ 

The  internal  branch  of  the  lacrimal  nerre  8uppli<*«  twigs  to  the  mucous  tii,V^** 
l>rane  of  the  frontal  sintis;  the  larg<»  outer  branch  runs  backwani  and  suppli<.^  ^^'^ 
matrix  of  the  horn.     The  frontal  nerve  eniergi-?*  fnmi  the  orbit  U*low  the  ^^Ufir-,^ 


emerges  thmugh  the  foranien  ovale.     The  tuperfldal  temporal  nerre  givt-n   ^aff^^^^ 

largi*  l»ranch  whi<'h  joins  the  su|>erior  bucral  divLsion  of  tlu*  facial  on  tlir  riuft>i««4«^         *^' 

ttUiut  half-way  lH»tw<»*»n  the  xygK)matic  arch  and  the  angU*  of  the  jaw.     Th«»    cJ^^  "* 

SUifUon  w  largiT  than  in  the  hors**.     Art-onlmg  to  Mou.vhu  the  buccinator    i»«*»^^^^^ 

MinuHhcs  cxciti>-s4M*n*t«>r>*  twign  to  the  |Min>tid  an<l  inferior  huivul  glan<U.  *  * 

The  fadal  nerve  clivi*!**^  into  it*  Xwa  terminal  brancb^-s  U»fon»  n^acbini^     ^  » 
U*nler  of  the  jaw.    T\\v  superior  buccal  nerre  in  the  largiT  of  tlie  tuo;  it  «*r,  ^-^.a^^**  ' 
th«»  nta.s.*M*ter  much  U^wcr  than  in  the  bor^-.     Tlie  n*latively  Mnall  inferior  K*^.^^^*^ T* 
nerve  runs  U*neath  th**  i)an>tid  or  in  the  gland  Mil^^tan****  trnrnlM  wiih  the  iMkr-.  a^ 

tlie  lower  jaw.  cn>*N>^*s  un<ier  the  in«*<*rtiun  of  the  htenu>-<^*phalicus,  and  nitt«%    f ,  ^^^ 
wan!  along  the  <leprf>*^^)r  labii  inferitms.     At  the  jxiint  when-  it  cn»«-H  tb«*  f«a«*«xa/ 
v't'in  and  [>arotid  dm-t    it  giv<-s  tiff  an  ana>toni(»tic  branch  to  the  Miptrior  n«*r-^-,» 
The  auriculo-pelpebrml  nerve  is  lurgi*. 

The  vagus  U^ui>.     in  addition  to  the  n*lati\ely  largi*  jugular  gan^Kog^        ^ 
ganglion  nodoiwm   at    the  i>oiiil  of  oriKin  of  the  sui)eri*»r  larvngeal  nerv**.      'I'f,*. 
trunk  is  Urgi*.     Th«»  pharyngeal  branch  is  largv*  and  ana^tomof^'^  Hith  the  Miix*n4»|> 
and  external  larynRt^iil  ner>'e*^.     The  latter  r<iinmonly  anIM■^  dinn^tly  fnmi  the  tmini,. 
1"l)e  superior  ^^oopli^i^^  trunk  ci»nununi(*at4*s  with  the  "Splanchnic  ncr\e,  cuntrj. 
huti^  twip*  t4>  tho  hf|uitic  plevus.  and  rannh4-*«  cbieflv  on  the  right  surface*  of  th«» 
rumen  and  the  a4lja<<^.ru  f«urfa(^'  «>f  the  aUunasutn.     Th*'  inferior  cesophagMd  trunk 
»up|>li(^  branches  t«>  the  hepatic  ple\u<  and  to  all  the  di\t%ums  c»f  the  stiiniarh. 

The  spinal  i^ccessorj  nerve  pn-Mnt**  t>%o  *i»«-cial  featun-n  Tlie  i»art  whieh 
jtdiw  ibe  jugular  Rnnglion  U-ars  a  umall  ganglion.  Tlie  ventral  branch  supf>iif.^ 
^*<>th  jiarts  of  the  stonuM-iphalicu**. 

Tlie  hjpo^kwsnl  nerve  i^  largi*.  It  i^  cN>nn<H*t«*<l  with  tlie  ventral  divi«*i4in  4»f 
the  firnt  rt«r\'ical  nervi*  by  a  branch  of  <*<»nsa|erabb*  Mre,  an4|  4letach<*s  a  long  braneh 
^hirh  rutu*  l>ackwanl  al4)ng  th<'  caroti«l  art4'r>*. 

Tin*  spiiud  nerves  re^'mble  th****  4>f  the  hon^*  in  <»riKin  and  gi*m»ral  arrang^- 
''^^^nt.  Tlw  th*>nicic  ner%*4-^  numlwr  thirtt-i^n  fmin*.  The  mon*  important  differ- 
*'***'*•  in  the  liml>-|>h'^nM'^  an<l  their  branchi-s  an*  as  folhm^i. 

T1h%  brnchiftl  pteziu  is  f«»rnMNl  by  the  ventral  branrlw^  4if  the  Ust  three  cer>-ical 
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tod  unit«>fl  wilh  the  external  branch  of  thi-  mnlian  m>n-«  to  farm  the  « 

vobw  (Ugita)  nam. 

Thf>  median  nanre  is  murh  Unpr  than  thp  ulnar.  It  paaMt>  lM>nralh  thp  pnma- 
tor  terra,  tUwcmla  thp  forrarm  u  in  the  horep,  anil  dividni  in  tht-  ditrtal  part  of  thv 
tnptacarpua  into  two  branchra.  Tho  intenial  bnnch  kIvm  twi|p  to  the  inner  HnimU 
dipt  and  ia  continued  on  the  inner  niiie  of  the  volmr  surface  o(  thf  itmer  rhief  <li|pt 
aa  the  interoal  volar  digital  nem  (N.  diptalia  mf-^Iialis  dipti  III);  it  also  roDcur« 
with  the  outer  branch  in  forminft  the  two  digital  nervea  wfairh  <l<«ccnd  alunit  tlk«. 
interdigital  a>ip<-ct  of  the  chief  digits.     The  eztenul  Itrmiicb  is  larger.     It  bifurr»t».^ 


prrontai 


'■'*»' P'™-.*,.^ 


>,  Itiii^  'li«itMl  Mim  r.  n*»w  'li«ial  BW"" 


and  <,ne  div-isitin  unit*-*  with  the  twig  from  the  internal  Itfmnrh  to  form  a  nmimoo 
diftital  tninlt-  Fn>m  the  Utter  two  digilal  nerve*  pnirf.-*!  am  inenlMM»e<l  aUive; 
thene  an>  the  external  end  intenial  t^  digital  nervM  of  the  internal  and  external 
(•hief  aiRitH  it-.neitively  (N.  diBitalts^laria  latervltx  diniti  III.  n»edialis  diipii  IV>, 
Th*"  «ther  diviMi>n  uniu*  with  the  volar  branch  «»f  th*"  ulnar  ner^-e  t«  form  ti., 
•f^wnai  ToUr  distal  nem  of  the  external  chief  dijpt  (N.  di|[ilalii>  lalcralu  digiti 

^«'  hunbo-Moal  plezna  and  ila  branches  to  the  p.-lvbi  and  ihiith  pnwenl  no 
vniBirikina  ^.x-i-ial  features. 

**H-  aupofldal penneal nerw b much lantrr  than m  the borw.     Alter cruHiing 
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tion  of  the  next  layer.  (3)  The  substantia  propria  forms  the  bulk  of  the  cornea 
and  is  composed  of  interlacing  bundles  of  connective  tissue,  arranged  in  part  in 
lamellse  disposed  parallel  with  the  surface.  In  the  amorphous  cement  substance 
between  the  lamellse  are  flattened  connective-tissue  cells,  the  corneal  corpuscles. 
These  have  branching  processes  which  unite  with  those  of  other  cells,  thus  form- 
ing a  protoplasmic  network.^  (4)  The  lamina  elastica  posterior,  also  termed  the 
membrane  of  Descemet  or  Demours,  is  a  thin  and  practically  homogeneous  mem- 
brane which  is  less  intimately  attached  to  the  substantia  propria  than  the  anterior 
lamina.  It  is  clear,  glistening,  and  elastic.  At  the  periphery  the  lamina  divide© 
into  three  sets  of  fibers.  The  anterior  fibers  join  the  sclera,  the  middle  give  attach- 
ment to  the  ciliary  muscle,  while  the  posterior  pass  into  the  iris  and  form  the 
ligamentum  pectinatum  iridis.  (5)  The  endothelium  (camerse  anterioris)  consists 
of  a  layer  of  flattened  polygonal  cells,  and  is  reflected  on  to  the  anterior  surface  of 
the  iris. 

The  cornea  is  without  blood-vessels  except  at  its  periphery,  where  the  terminal 
twigs  of  the  vessels  of  the  sclera  and  conjunctiva  terminate  in  loops.  The  nerves 
are  derived  from  the  ciliary  nerves.  They  form  a  plexus  around  the  periphery* 
(Plexus  annularis),  from  which  fibers  pass  into  the  substantia  propria,  become  non- 
medullated,  and  form  the  fundamental  or  stroma  plexus.     From  this  perforating 

branches  pass  through  the  anterior  limiting  layer  and 
form  a  subepithelial  plexus,  from  which  filaments  ascend 
between  the  epithelial  cells.  Other  branches  from  the 
plexuses  in  the  substantia  propria  end  as  fibrils  which  are 
in  close  relation  with  the  corneal  corpuscles. 

The  Vascular  Tunic 

The  vasctdar  tunic  (Tunica  vasculosa  oculi)  lies  in- 
ternal to  the  fibrous  coat;  it  comprises  three  parts — the 
chorioid,  the  ciliary  body,  and  the  iris. 

1.  The  chorioid  (Chorioidea)  is  a  thin  membrane 
which  lies  between  tlie  sclera  and  retina.  It  is  in 
general  rather  loosely  attached  to  the  sclera  by  the 
lamina  fusca,  but  is  intimately  adherent  at  the  point 
of  entrance  of  the  optic  nerve  and  less  closely  in 
places  where  the  ciliary  vessels  and  nerves  pass  through.  The  inner  surface 
is  in  contact  with  the  layer  of  pigmented  cells  of  the  retina,  which  adhere  so 
closely  to  the  chorioid  that  they  were  formerly  regarded  as  a  part  of  the  latter. 
The  general  color  of  the  chorioid  is  dark  brown,  but  an  extensive  semilunar  area  a 
little  above  the  level  of  the  optic  papilla  has  a  remarkable  metallic  luster,  and  is 
termed  the  tapetum  of  the  chorioid  (Tapetum  chorioideae).  The  appearance  here 
varies  in  different  individuals,  but  the  prevailing  colors  in  most  cases  are  iridescent 
blue  and  green  in  various  nuances  shading  into  yellow.  Posteriorly  the  chorioid  is 
perforated  by  the  optic  nerve,  and  anteriorly  it  is  continuous  with  the  ciliary  body. 
The  chorioid  consists  of  four  layers,  which  from  without  inward  are  as  follows: 
(1)  The  lamina  suprachorioidea  consists  of  interiacing  fine  lamellae  of  fibrous  tissue, 
each  containing  a  network  of  elastic  tissue.  Among  these  are  larg(»-branched,  pig- 
mented, connective-tissue  cells.  The  spaces  between  the  lamella  are  lined  with 
endothelium,  and  form  a  system  of  lymph-clefts  which  together  form  the  pericho- 
rioid  space  (Spatium  perichorioideale).     (2)  The  lamina  vasctilosa  is  the  outer  part 

*  AcconlinK  to  Piorsol  the  system  of  spaces  and  canaliculi  in  the  substantia  propria  is  com- 
pletely filled  by  the  cells  and  their  proresses,  upon  which  the  nutrition  of  the  cornea  largely  de- 
p<^nd8.  The  lamina  elastica  anterior,  formerly  described  as  a  distinct  layer  between  the  corneal 
epithelium  and  the  substantia  propria,  does  not  exist  as  such,  but  there  Ls  a  condensation  of  the 
BUiKTfi(ial  part  of  the  latter,  which  Rollett  termed  the  anterior  limiting  layer;  it  is  not  elastic. 


Fig.  658. — ^Tapetum  of  Horbk. 

a.  Optic  papilla;  b,  lower 
border  of  tapetum.  (After  Ellen- 
berger,  io  Leisering'a  Atlas.) 
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of  the  proper  tissue  of  the  chorioid.  It  contains  the  larger  blood-vessels,  which 
are  supported  by  connective-tissue  and  elastic  fibers.  (3)  The  lamina  chorio- 
capiUaiis  consists  of  an  extremely  rich  network  of  capillaries  embedded  in  an  almost 
homogeneous  matrix.  Between  it  and  the  lamina  vasculosa  is  a  layer  of  fibro- 
elastic  tissue,  the  tapetum  fibrosum,  which  causes  the  metallic  luster  mentioned 
above.  (4)  The  Umina  basalis  is  very  thin  and  transparent.  It  is  composed  of 
an  inner  homogeneous  part  and  an  outer  elastic  part. 

2.  The  ciliary  body  (Corpus  ciliare),  the  middle  part  of  the  vascular  coat,  con- 
nects the  chorioid  with  the  periphery  of  the  iris.  In  meridional  section  it  has  the 
form  of  a  narrow  triangle,  the  base  of  which  is  next  to  the  iris.  On  its  inner  side 
are  the  ciliary  processes  and  on  its  outer  side  the  ciliary  muscle.  It  consists  of 
three  parts^the  ciliary  ring,  ciliary  processes,  and  ciliary  muscle.  The  ciliary 
ring  (Orbicularis  ciliaris)  is  the  posterior  zone,  which  is  distinguished  from  the  chor- 
ioid mainly  by  its  greater  thickness 
and  the  alisence  of  the  chorio-capil- 
laris.  Its  inner  face  presents  numer- 
ous fine  meridional  ridges,  by  the 
union  of  which  the  ciliary  processes 
are  formed.  The  dliaiy  processes 
(Processus  ciliares),  more  than  a 
hundred  in  number,  form  a  circle 
of  radial  folds  which  surround  the 
lens  and  furnish  attachment  to  the 
zonula  ciliaris  or  suspensory  liga- 
ment of  the  latter.  They  are  small 
at  their  origin  on  the  ciliary  ring 
and  become  much  thicker  and 
higher  toward  their  inner  ends. 
The  width  of  the  circle  formed  by 
them  is  narrower  at  the  inner  side 
than  olsowliero.  Their  bases  ex- 
tend forward  to  the  periphery  of 
the  iris,  and  their  inner  ends  are 
close  to  the  mai^n  of  the  lens. 
They  bear  numerous  secondary 
folds.  Their  inner  surface  is  cov- 
ered by  a  continuation  of  the 
lamina  basalis  of  the  chorioid,  on 
which  there  are  two  layers  of  epi- 
thelial cells  which  constitute  the 
pars  ciliaris  retinie.     They  consist 

of  a  rich  network  of  tortuous  vessels  supported  in  pigmented  connective  tissue. 
The  ciliary  muscle  (M.  ciliaris)  (Figs.  552,  555,  559)  constitutes  the  outer  part  of 
the  ciliary  body,  and  lies  between  the  sclera  and  the  ciliary  processes.  It  forms 
a  circular  band  of  unstriped  muscle,  the  fibers  of  which  are  for  the  most  part 
directed  meridionally.  They  arise  from  the  inner  surface  of  the  sclera  and  from 
the  ligamentum  pectinatum  iridis  close  to  the  comeo-scleral  junction,  and  run 
backward  along  the  sclera  to  be  in8erte<l  into  the  ciliarj'  processes  and  ring. 
When  the  muscle  .  contracts,  it  pulls  the  processes  and  ring  forward,  thus 
slackening  the  ciliary  zone  or  suspensory  hgament  of  the  lens,  and  allowing 
the  latter  to  become  more  convex.  This  is  the  mechanism  of  accommodation 
for  near  objects. 


flips.     I.  Sclera;  / 


I.eiMriDE'i  AlluJ 


oved  BBci  Ihe  Mle™  ia  ren«I« 


r  EUenberger. 
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but  a  ring  of  circular  fibers  forms  the  inner  anjgle  of  its  base.  In  the  horse  the  muscle  is  much 
less  developed,  and  has  the  form  of  a  flat  band;  it  does  not  contain  circular  fibers,  but  the  arrange- 
ment is  rendered  more  or  less  plexiform  by  the  existence  of  obUque  and  equatorial  fibers. 

3.  The  iris  (Figs.  552,  557,  559)  is  a  muscular  diaphragm  placed  in  front  of  the 
lens,  and  is  visible  through  the  cornea.  It  is  pierced  centrally  by  an  elliptical 
opening,  the  pupil  (Pupilla),  which  varies  in  size  during  life  and  determines  the 
amount  of  light  admitted  to  act  on  the  retina.  In  strong  light  the  vertical  diameter 
of  the  pupil  is  very  short,  but  the  opening  is  almost  circular  when  the  pupil  is  fully 
dilated.  The  ciliary  border  (Margo  ciliaris)  or  periphery  of  the  iris  is  continuous 
with  the  ciliary  body  and  is  connected  with  the  comeo-scleral  junction  by  the  liga- 
mentum  pectinatum  iridis.  The  ligament  consists  of  strands  of  connective  tissue 
which  are  attached  externally  to  the  corneo-scleral  junction.  Its  bundles  interlace 
and  inclose  spaces  (Spatia  anguli  iridis)  which  are  lined  with  endothelium  and  com- 
municate with  the  anterior  chamber.  The  pupillary  border  (Margo  pupillaris) 
surrounds  the  pupil.  Its  upper  part  bears  in  its  middle  several  black  masses  of 
variable  size,  termed  the  granula  iridis  or  corpora  nigra;  similar,  but  much  smaller, 
projections  may  be  seen  on  the  lower  margin  of  the  pupil.  The  anterior  surface 
(Fades  anterior)  determines  the  color  of  the  eye,  which  is  dark  brown  usually.  It 
is  marked  by  delicate  concentric  lines  (Plicse  iridis),  which  fade  out  near  the  pupil. 
The  smooth,  narrow,  central  part  is  termed  the  pupillary  zone  or  annulus  iridis 
minor,  while  the  much  broader  plicated  part  is  the  ciliar}'^  zone  or  annulus  iridis 
major.  The  posterior  stuface  (Fades  posterior)  is  usually  black.  It  l>ear8 
numerous  fine  radial  lines  except  at  the  pupillary  margin.  Its  central  part  is  in 
contact  with  the  anterior  surface  of  the  lens,  but  peripherally  the  two  are  separated 
by  a  narrow  space  termed  the  posterior  chamber.  The  iris  consists  chiefly  of  the 
stroma  iridis,  a  delicate  framework  of  connective  tissue,  which  supports  numerous 
blood-vessels,  and  contains  branched  pigmented  cells.  The  muscular  tissue 
(unstriped)  consists  of  a  sphincter  and  a  dilator  of  the  pupil.  The  sphincter 
pupilke  lies  in  the  posterior  part  around  the  pupil,  with  which  the  fibers  are  largely 
concentric.  The  dilatator  pupillae  consists  of  fibers  which  radiate  outward  from 
the  sphincter  to  the  ciliary  border.  The  anterior  surface  of  the  iris  is  covere<l  by  a 
continuation  of  the  endothelium  of  the  cornea.  Beneath  this  is  a  condensation  of 
the  stroma,  in  which  the  cells  are  close  together  and  are  full  of  pigmented  granules.^ 
There  appear  to  be  minute  clefts  here  by  which  the  lymph-spaces  of  the  stroma 
communicate  with  the  anterior  chamber.  The  posterior  surface  is  covered  by  a 
pigmented  epithelium,  the  stratum  pigmenti  iridis,  which  is  a  continuation  of  that 

of  the  ciliary  body. 

The  arteries  of  the  vascular  tunic  come  from  the  ciliary  branch^  of  the  oph- 
thalmic artery.  The  arteries  of  the  chorioidea  are  derived  chiefly  from  the  short 
posterior  ciliary  arteries.  These  perforate  the  sclera  around  the  posterior  pole, 
run  forward  in  the  lamina  vasculosa,  and  form  the  rich  capillary  network  of  the 
choriocapillaris.  The  two  long  dliar>'  arteries  perforate  the  sclera  obliquely  near 
the  optic  nerve;  they  run  forward  in  the  lamina  suprachorioidea  in  the  horizontal 
meridian,  one  on  the  inner,  the  other  on  the  outer,  side  of  the  eyeball.  On  reaching 
the  ciliary  body  each  divides  into  diverging  branches;  the  subdivisions  of  these 
unite  with  each  other  and  with  twigs  of  the  anterior  ciliary  arteries  to  form  a  circular 
anastomosis,  the  circulus  arteriosus  major.  From  this  branches  go  to  the  ciliar>' 
muscle  and  processes  and  to  the  iris.     The  two  anterior  ciliary  arteries,  dorsal  and 

tral  form  an  episcleral  plexus  around  the  comeo-scleral  junction,  and  give  off 
branches  which  perforate  the  sclera.     These  supply  twigs  to  the  ciliar>'  muscle  and 

urrent  branches  to  the  chorioid,  and  assist  in  forming  the  circulus  arteriosus 

• 

"^^^Th  blood  is  carried  away  from  the  vascular  tunic  cliiefly  by  four  or  five  venous 
1 1    albinos  the  pigment  is  absent  here,  as  elsewhere,  and  the  iris  is  pinkish  in  color. 
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The  transverse  diameter  of  the  papilla  is  about  6  to  7  mm.,  and  the  vertical  about  4  to  5  mm. 
It  is  commonly  situated  a  little  below  the  margin  of  the  tapetum,  but  the  latter  mav  extend  down 
somewhat  on  either  side  of  the  papilla.  The  Tower  margin  is  often  indented  a  little.  In  inspec- 
tion of  the  fundus  with  the  ophtnalmoscope  numerous  fine  branches  of  the  arteria  centralis  retinae 
are  seen  radiating  from  the  periphery  of  the  papilla. 

The  optic  nerve  fibers  converge  from  all  parts  of  the  pars  optica  to  the  papilla, 
where  they  collect  into  bundles  which  traverse  the  lamina  cribrosa  of  the  chorioidea 
and  sclera,  and  constitute  the  optic  nerve.  The  area  centralis  retiiue  is  a  round 
spot,  2  to  3  mm.  in  diameter,  situated  above  and  external  to  the  optic  papilla;  it 
corresponds  to  the  macula  lutea  of  man,  which  is  histologically  more  highly  differen- 
tiated than  the  rest  of  the  retina  and  is  the  area  of  most  acute  vision. 

The  structure  of  the  retina  is  very  complex.  It  consists  of  nervous  elements 
which  are  supported  in  a  peculiar  sustentacular  tissue,  and  are  covered  externally 
by  a  layer  of  pigmented  epithelium  (Stratum  pigmenti  retinae).  The  nervous  elc^ 
ments  comprise  a  highly  specialized  neuro-epithelium,  the  rods  and  cones;  ganglion- 
cells,  the  axones  of  which  form  the  optic  nerve;  and  intermediate  neurones.  Ten 
layers  may  be  recognized  in  sections  microscopically.^ 

The  arteries  of  the  retina  are  derived  from  the  arteria  centralis  retinae  and 
anastomotic  branches  from  the  short  ciliary  arteries.  The  arteria  centralis  enters 
the  optic  nerve  a  short  distance  behind  the  eyeball  and  runs  in  the  axis  of  the  nerve. 
The  artery  divides  2  to  3  mm.  before  reaching  the  papilla,  and  gives  off  thirty  to 
forty  branches  which  radiate  in  the  posterior  part  of  the  retina  and  divide  dichoto- 
mously  into  end-arteries.  The  anterior  part  of  the  retina  is  non-vascular.  The 
veins  accompany  the  arteries  except  in  the  capillar}^  plexuses;  their  walls  consist 
merely  of  a  layer  of  endothelial  cells,  around  which  are  a  lymph-channel  and  sheath. 


CHAMBERS  OF  THE  EYE  AND  AQUEOUS  HUMOR 

The  anterior  chamber  of  the  eye  (Camera  oculi  anterior)  is  inclosed  in  front  by 
the  cornea  and  behind  by  the  iris  and  lens  (Figs.  552,  555,  557).  It  communicatees 
through  the  pupil  with  the  posterior  chamber  (Camera  oculi  posterior) ;  this  is  a 
small  annular  space,  triangular  in  cross-section,  which  is  bounded  in  front  by  the 
iris,  behind  by  the  peripheral  part  of  the  lens  and  its  ligament,  and  externally  by 
the  ciliary  processes.  The  chambers  are  filled  by  the  aqueous  humor  (Humor 
aqueus),  a  clear  fluid  which  consists  of  about  98  per  cent,  of  water,  with  a  little 
sodium  chlorid  and  traces  of  albumin  and  extractives.  It  is  carried  off  chieflv 
through  the  spaces  (of  Fontana)  in  the  zonula  ciliaris  or  suspensory  Ugament  of  the 
lens  into  the  plexus  venosus  sclerfie. 


REFRACTIVE  MEDIA  OF  THE  EYEBALL 

The  vitreous  body  (Corpus  vitreum)  is  a  semifluid  transparent  substance 
situated  between  the  crystalline  lens  and  the  retina.  In  front  it  presents  a  d<*ep 
cavity,  the  fossa  hyaloidea,  which  receives  the  posterior  surface  of  the  lens.  It 
consists  of  a  framework  of  delicate  fibrils,  the  stroma  vitreum,  the  meshes  of  which 
are  filled  by  the  fluid  htmior  vitreus.  The  surface  is  covered  by  a  condensation  of 
the  stroma  known  as  the  membrana  hvaloidea. 

The  crystalline  lens  (I^ns  crystallina)  is  a  biconvex,  transparent  bodj',  situate<l 
in  front  of  the  vitreous  body  and  in  partial  contact  with  the  posterior  surface  of  the 
iris.  Its  periphery,  the  aequator  lentis,  is  almost  circular  and  is  closelj-^  surroundeti 
by  the  ciliary  processts.  The  anterior  surface  (Facies  anterior)  is  convex;  it  is 
bathed  by  the  aqueous  humor  and  is  in  contact  with  the  iris  to  an  extent  which 
vari(»s  with  the  state  of  the  pupil.     The  posterior  surface  (Facies  posterior)  is  much 

*  For  the  minute  structure  of  the  retina  reference  must  he  made  to  histological  works. 
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more  strongly  curved  than  the  anterior.  It  rests  in  the  fossa  of  the  vitreous  body. 
The  central  points  of  the  surfaces  are  the  anterior  and  posterior  poles  (Polus 
anterior  et  posterior  lentis),  and  the  line  which  connects  them  is  the  axis  of  the 
lens  (Axis  lentis). 

The  transverse  diameter  of  the  lens  is  about  2  cm.,  the  vertical  diameter  is  slightly  smaller, 
and  the  axis  measures  about  13  nmi.  The  radius  of  curvature  of  the  anterior  surface  is  13.5  mm., 
and  of  the  posterior  surface  9.5  to  10  mm.  But  the  curvatures  of  its  surfaces — especially  that  of 
the  anterior — vary  during  life  according  as  the  eye  is  accommodated  for  near  or  far  vision. 

The  zonula  ciliaris  (of  Zinn)  or  suspensory  ligament  of  the  lens  (Fig.  652) 
consists  of  delicate  fibers  (Fibrae  zonulares)  which  pass  in  a  meridional  direction 
from  the  ciliary  processes  to  the  capsule  of  the  equator  of  the  lens.  Many  fibers 
cross  each  other,  and  the  spaces  between  the  fibers  (Spatia  zonularia)  are  filled 
with  aqueous  humor;  they  communicate  with  each  other  and  with  the  posterior 
chamber. 

The  substance  of  the  lens  (Substantia  lentis)  is  inclosed  by  a  structureless, 
highly  elastic  membrane,  the  capsule  of  the  lens  (Capsula  lentis),  and  consists  of  a 
softer  substantia  corticalis,  and  a  dense  central  part,  the  nucleus  lentis.  The  cap- 
sule is  thickest  on  the  anterior  surface,  and  here  it  is  lined  by  a  layer  of  flat  poly- 
gonal cells,  the  epithelium  of  the  lens  capsule.  The  lens  substance,  when  hardened, 
is  seen  to  consist  of  concentric  laminae  arranged  somewhat  like  the  layers  of  an 
onion,  and  united  by  an  amorphous  cement  substance.  The  laminae  consist  of 
lens  fibers,  hexagonal  in  section,  and  of  very  diflferent  lengths.  Faint  lines  radiate 
from  the  poles  and  indicate  the  edges  of  layers  of  cement  substance  which  unite 
the  groups  of  lens  fibers.  These  lines,  the  radii  lentis,  are  three  in  number  in  the 
foetus  and  new-born,  and  form  with  each  other  angles  of  120  degrees.  On  the 
anterior  surface  one  is  directed  upward  from  the  pole  and  the  other  two  diverge 
downward;  on  the  posterior  surface  one  is  directed  downward  and  the  others 
diverge  upward.     The  developed  lens  has  neither  vessels  nor  nerves. 

In  the  foetus  the  lens  is  nearly  globular,  and  is  soft  and  pinkish  in  color.  During  part  of 
foetal  life  it  is  surrounded  by  a  vascular  network,  the  tunica  vasculosa  lentis.  This  is  derived 
chiefly  from  a  temporary  vessel,  the  hyaloid  artery,  which  is  a  continuation  forward  of  the  arteria 
centralis  retinte  through  the  hvaloid  canal  that  traverses  the  vitreous  body.  In  old  age  the  lens 
tends  to  lose  its  elasticity  ana  transparency;  it  also  becomes  flatter  and  the  nucleus  especially 
grows  denser. 

The  Ear 

The  ear  or  organ  of  hearing  (Organon  auditus)  consists  of  three  natural 
divisions — external,  middle,  and  internal. 


THE  EXTERNAL  EAR 

The  external  ear  (Auris  externa)  comprises  (1)  the  auricula,  a  funnel-like 
organ  which  collects  the  sound  waves,  together  with  its  muscles,  and  (2)  the 
external  auditory  canal,  which  conveys  these  waves  to  the  tympanic  membrane, 
the  partition  which  separates  the  canal  from  the  cavity  of  the  middle  ear. 

The  auricula  or  pinna  is  attached  by  its  base  around  the  external  auditory 
canal  in  such  a  manner  as  to  be  freely  movable.  In  the  following  description  it  will 
be  assumed  that  the  opening  is  directed  outward  and  that  the  long  axis  is  practically 
vertical.  It  has  two  surfaces,  two  borders,  a  base,  and  an  apex.  The  convex 
surface  or  dorsum  (Dorsum  auriculse)  faces  inward  and  is  widest  in  its  middle  part; 
its  lower  part  is  almost  circular  in  curvature,  while  above  it  narrows  and  flattens. 
The  concave  surface  (Scapha)  is  the  reverse  of  the  dorsum;  it  presents  several 
ridges  which  subside  toward  the  apex.  The  anterior  border  is  sinuous;  it  is  largely 
convex,  but  becomes  concave  near  the  apex.     It  divides  below  into  two  diverging 
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parts  (crura  helicis).  The  posterior  border  is  convex.  The  apex  is  flattened, 
pointed,  and  curved  a  little  forwartl.  The  base  is  strongly  convex.  It  is  attached 
to  the  external  auditory  process  of  the  petrous  temporal  bone,  and  around  this  there 
is  a  quantity  of  fat.  The  parotid  gland  overlaps  it  below  and  externally.  The 
structure  of  the  external  ear  comprises  a  framework  of  cartilages  (which  are  chiefly 
elastic),  the  integument,  ami  a  complicated  arrangement  of  muscles. 

The  conchal  or  auricular  cartilage  (Cartilago  auricula?)  determines  the  shape 
of  the  ear;  its  form  can  be  made  out  without  dissection,  except  below,  where  it  is 
concealed  by  the  muscles  and  the  parotid  gland.     The  basal  part  is  coiled  to  form 
a  tube,  which  incloses  the  cavity  of  the  concha  (Cavum  conchse).     This  part  is 
funnel-shaped  and  curves  outward  and  a  little  backward.     Its  internal  (medial) 
surface  is  strongly  convex,  forming  a  prominence  termed  the  eminentia  condue. 
The  lowest  part  of  the  internal  mar^n  bears  a  narrow,  pointed  prolongation,  the 
styloid   process.      This    process    is 
about   an   inch   long  and   prujtfts 
downward  externally  over  the  an- 
nular cartilage;  the  guttural  pouch 
is  attached  to  its  free  end.     Behind 
its  base  there  is  a  foramen  through 
'  which  the  auricular  branch  of  the 


Thehasal  part  of  tlirpo«^lrriorlioni«r 
is  cut  into  by  a  notch,  which  Hcparali-r^  Im-o 
irregular  qumlrilatpral  plates.  The  upper 
plate  (Trapis)  is  overlapped  by  ihp  &o- 
lerior  border,  and  is  separated  from  ilio 
adjarent  part  of  the  posterior  )K>nl<-r 
(Antitragus)  by  a  notch  (Incisura  inn-r- 
tragica).  The  lower  plale  in  cur\'<><l  to 
form  a  half  ring  and  partly  overlapr^  ih<< 
anterior  border  and  the  annular  rartilafR-. 
Behind  the  notch  there  is  a  foramm, 
which  tranamitfl  the  internal  auricular 
artery  and  internal  auricular  branch  of 
the  facial  nerve. 

The  annular  cartilage  (Cartil- 
ago annularis)  is  a  quadrilateral 
plate,  curved  to  form  about  three- 
fourths  of  a  ring;  its  ends  are  a 
little  less  than  half  an  inch  (ca. 
1  cm.)  apart  internally  and  are 
united  by  elastic  tissue.  It  em- 
braces the  external  auditory  process  and  forms  with  the  lower  part  of  the  conchal 
cartilage  the  cartilaginous  part  of  the  external  auditory  canal. 

The  scutifoiin  cartilage  (Cartilago  scutiformis  s.  seutulum)  is  an  irrepilar 
quadrilateral  plate  which  lies  on  the  temiwral  muscle  in  front  of  the  base  of  the 
conchal  cartilage.  Its  superficial  face  is  slightly  convex  from  side  to  side  and  its 
deep  face  is  correspondingly  concave.  The  anterior  end  is  thin  and  rounded;  the 
posterior  part  or  base  is  wider  and  thicker,  and  its  inner  angle  is  prolonged  by  a 
pointed  proccw^  half  an  inch  or  more  in  length.  The  cartilage  moves  very  freely 
over  the  underlj-ing  parts. 

The  external  auditory  canal  or  meatus  lea<ls  from  the  cavum  oonchse  to  the 
tympanic  membrane.  It  does  not  continue  the  general  direction  of  the  cavity  of 
the  concha,  but  extends  inward,  downward,  and  slightly  forward.  It  consists  of  a 
cartilaginous  part  formed  bj*  the  lower  part  of  the  conchal  cartilage  and  the  annular 
cartilage,  and  an  os.scous  part  formed  by  the  external  auditorj-  process  of  the  tem- 
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poral  bone.  These  are  united  by  elastic  membranes  to  form  a  complete  tube.  Its 
caliber  diminishes  from  without  inward,  so  that  the  lumen  of  the  inner  end  is  about 
half  of  that  of  the  outer  end. 

The  skin  on  the  convex  surface  of  the  concha  presents  no  special  features;  it 
is  attached  to  the  cartilage  by  a  considerable  amount  of  subcutaneous  tissue  except 
at  the  apex.  The  integument  which  Unes  the  concave  surface  is  intimately  ad- 
herent to  the  cartilage  and  is  relatively  dark  in  color.  There  are  three  or  four 
cutaneous  ridges  which  run  about  parallel  with  the  borders  of  the  conchal  cartilage, 
but  do  not  extend  to  the  apex  or  the  cavum  conchae.  The  upper  and  marginal 
parts  and  the  ridges  are  covered  with  long  hairs,  but  between  the  ridges  and  below 
it  is  thin,  covered  sparsely  with  very  fine  hairs,  and  supplied  with  numerous 
sebaceous  glands.  In  the  external  auditory  canal  the  skin  becomes  thinner;  in 
the  cartilaginous  part  it  is  supplied  with  numerous  large,  coiled,  cenixninous  glands 
(Glandulse  ceruminosae)  and  is  sparsely  covered  with  very  fine  hairs;  in  the  osseous 
part  the  glands  are  small  and  few  or  absent  and  there  are  no  hairs. 


THE  AURICULAR  MUSCLES 

The  auricular  muscles  may  be  subdivided  into  two  sets,  viz.,  (a)  extrinsic 
muscles,  which  arise  on  the  head  and  adjacent  part  of  the  neck,  and  move  the  ex- 
ternal ear  as  a  whole,  and  (6)  intrinsic  muscles,  which  are  confined  to  the  auricula. 
In  this  connection  the  scutiform  cartilage  may  be  regarded  as  a  sesamoid  cartilage 
intercalated  in  the  course  of  some  of  the  muscles. 

The  extrinsic  muscles  are  as  follows: 

1.  The  scutularis  is  a  thin  muscular  sheet  situated  subcutaneously  over  the 
temporalis  muscle.  Its  fibers  arise  from  the  zygomatic  arch  and  the  frontal  and 
sagittal  crests,  and  converge  to  the  scutiform  cartilage.     It  consists  of  three  parts. 

(a)  The  fronto-scutularis  comprises  temporal  and  frontal  parts,  which  arise 
from  the  zygomatic  arch  and  the  frontal  crest,  and  are  inserted  into  the  outer  and 
anterior  borders  of  the  scutiform  cartilage  respectively. 

(6)  The  interscutularis  arises  from  the  sagittal  crest,  over  which  it  is  in  part 
continuous  with  the  muscle  of  the  opposite  side.  Its  fibers  converge  to  the  inner 
border  of  the  scutiform  cartilage. 

(c)  The  cervico-scutularis  is  not  well  defined  from  the  preceding  muscle.  It 
arises  from  the  occipital  crest  and  is  inserted  into  the  inner  border  of  the  scutiform 
cartilage. 

2.  The  anterior  auricular  muscles  (Mm.  auriculares  nasales)  are  four  in  number. 

(a)  The  zygomatico-auricularis  arises  from  the  zygomatic  arch  and  the  parotid 
fascia,  and  is  inserted  into  the  outer  face  of  the  base  of  the  conchal  cartilage  under 
cover  of  the  parotido-auricularis. 

(b)  The  scutulo-auricularis  superficialis  inferior  arises  on  the  outer  part  of 
the  superficial  face  of  the  scutiform  cartilage  and  ends  on  the  base  of  the  conchal 
cartilage  with  the  preceding  muscle. 

(c)  The  scutulo-auricularis  superficialis  medius  arises  from  the  posterior  part 
of  the  deep  surface  of  the  scutiform  cartilage  and  is  inserted  into  the  dorsum  of  the 
conchal  cartilage,  close  to  the  lower  part  of  its  anterior  border  and  above  and  behind 
the  preceding  muscle.     It  receives  a  slip  from  the  cervico-scutularis. 

(d)  The  scutulo-auricularis  superficialis  superior  is  a  thin  slip  which  is  de- 
tached from  the  interscutularis  over  the  inner  border  of  the  scutiform  cartilage. 
It  ends  on  the  anterior  aspect  of  the  lower  part  of  the  dorsum  of  the  conchal  car- 
tilage. 

3.  The  superior  auricular  muscles  (Mm.  auriculares  dorsales)  are  two  in 
number. 

(a)  The  scutulo-auricularis  superficialis  accessorius  is  a  narrow  band  which  is 
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6.  The  deep  auricular  or  rotator  muscles  (M.  auricularea  profundi  e.  rotatores 
auricula),  two  in  number,  are  situated  under  the  scutiform  cartilage  and  the  base 
of  the  concha  and  cross  each  other. 

(o)  The  scutulo-auricularis  pnrfundus  major  is  the  strongest  of  the  auriQular 
muscles.  It  is  flat  and  is  about  an  inch  wide.  It  arises  from  the  deep  face  of  the 
scutiform  cartilage  and  passes  backward  to  end  on  and  below  the  most  prominent 
part  of  the  base  of  the  concha  (eminentia  conchfe). 

(b)  The  scutulcMturicularis  profundus  minor  lies  between  the  base  of  the  con- 
cha and  the  preceding  muscle,  and  is  best  seen  when  the  latter  is  cut  and  reflected. 
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It  is  flat  and  about  an  inch  in  length.  It  arises  from  the  posterior  part  of  the  deep 
face  of  the  scutiform  cartilage  and  from  the  cervico-scutularis,  and  passes  down- 
ward, backward,  and  outward  to  l>c  inserted  into  the  base  of  the  conelia  under 
cover  of  the  preceding  muscle. 

7.  The  tragicus  or  mastoido-auricularis  is  a  small  muscle  which  arises  from 
the  temporal  bone  just  behind  the  external  auditory  process  and  from  the  annular 
cartilage;  it  passes  upward  to  be  inserted  into  the  lower  part  of  the  anterior  border 
of  the  conch al  cartilage. 

The  intrinsic  muscles  arc  very  small  and  of  little  importance.  They  are  as 
follows: 

1.  The  antitragicus  consists  uf  a  few  bundles  which  are  attached  to  the  conchal 
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and  the  greater  part  of  the  incus;  (3)  a  relatively  large  ventral  recess  in  the 
bulla  ossea. 

The  external  wall  (Paries  membranacea)  is  formed  largely  by  the  thin  mem- 
brana  ^mpani,  which  closes  the  inner  end  of  the  external  auditory  canal,  and  thus 
forms  the  septum  between  the  external  and  middle  parts  of  the  ear.  The  membrane 
is  an  oval  disc,  which  slopes  obliquely  downward  and  inward  at  an  angle  of  about 
30  degrees  with  the  lower  wall  of  the  external  auditory  canal.  The  circumference 
is  attached  in  a  groove  (Sulcus  tympanicus)  in  the  thin  ring  of  bone  (Annulus 
tympanicus)  which  almost  completely  surroimds  it.  The  handle  of  the  malleus 
(the  outermost  of  the  auditory  ossicles)  is  attached  to  the  inner  surface  of  the 
membrane  and  draws  the  central  part  inward,  pnxlucing  a  slight  concavity  of  the 
outer  surface.  The  periphery  is  thickened,  forming  the  annulus  filirosus.  The 
membrana  tympani  consists  of  three  layers.  The  external  cutaneous  layer 
(Stratum  cutaneum)  is  a  prolongation  of  the  lining  of  the  external  auditory 
meatus.     The  middle  fibrous  layer  or  membrana  propria  includes  two  chief  sets 
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of  fibers;  the  outer  stratum  (Stratum  radiatum)  consists  of  fibers  which  radiate 
from  the  handle  of  the  malleus,  while  the  inner  stratum  (Stratum  circulare)  is  com- 
posed of  circular  fibers  which  are  best  developed  peripherally.  There  are  also 
branched  or  dendritic  fibers  in  part  of  the  membrane.  The  internal  mucous  layer 
(Stratum  mucosum)  is  a  part  of  the  general  mucous  membrane  which  lines  the 
tympanic  cavity 

The  internal  wall  of  the  tympanic  cavity  (Paries  labyrinthica)  separates  it 
from  the  internal  car;  it  presents  a  number  of  special  features.  The  promontory 
(Promontorium)  is  a  distinct  eminence  near  the  center  which  corresponds  to  the 
first  coil  of  the  cochlea,  and  is  marked  by  a  faint  groove  for  the  superficial  petrosal 
nerve.  Above  this  is  the  fenestra  vestibuli  (s.  ovalis),  a  reniform  opening  which  is 
closed  by  the  foot-plate  of  the  stupes  and  its  annular  ligament.  The  fenestra 
cochlece  (s.  rotundum)  is  situated  below  and  behind  the  preceding;  it  is  an  irregu- 
larly oval  opening  and  is  closed  by  a  thin  membrane  (Membrana  tympani  secund- 
aria), which  separates  the  tympanic  cavity  from  the  scala  tympani  of  the  cochlea. 

The  anterior  wall  (Paries  tubaria)  is  narrow,  and  is  pierced  by  the  slit-like 
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tympanic  opening  of  the  Eustachian  tube.  Above  this  and  incompletely  separated 
from  it  by  a  thin  plate  of  bone  is  the  semicanal  for  the  tensor  tympani  muscle. 

The  superior  wall  or  roof  (Paries  t^gmcntalis)  is  crossed  in  its  inner  part  by 
the  facial  nerve;  here  the  facial  canal  is  more  or  less  deficient  ventrally,  and  the 
nerve  is  covered  by  the  mucous  membrane  of  the  tympanum. 

The  posterior  wall  (Paries  mastoidea)  presents  nothing  of  importance;  a 
tympanic  antrum  and  mastoid  cells,  such  as  are  found  behind  the  tympanic  ca\-ity 
proper  in  man  and  many  animals,  are  not  present  in  the  horse. 

The  inferior  wall  or  floor  (Paries  tympanica)  is  concave  and  thin.  It  is  crossed 
by  delicate  curved  ridges,  which  radiate  from  the  greater  part  of  the  annulus 
tympanicus. 

The  auditory  ossicles  (Ossicula  auditus)  form  a  chain  which  ext<'nde  from  tin' 
outer  to  the  inner  wall  of  the  cavity.  They  are  named,  from  without  inwartl.  the 
malleus,  the  incus,  the  os  lenticulare,  and  the  stapes.  The  first  is  attacho<l  to  the 
inner  surface  of  the  tympanic  membrane  and  the  last  is  fixed  Jn  the  fenestra 
veatibuli. 

The  malleus  or  hammer,  the  lai^est  of  the  ossicles,  consists  of  a  head,  neck, 
handle,  and  two  processes.  The  head  (Capitulum  mallei)  is  situated  in  the 
epitympanic  recess.     It  is  smooth  and  convex  alx»ve  and  in  front,  and  presents 


on  its  postero-intemal  aspect  a  concave  facet  for  articulation  with  the  body  of  tbe 
incus.  The  neck  (Collum  mallei)  is  the  constricted  part  below  the  head;  its  inner 
surface  is  crossetl  by  the  chorda  tympani.  The  tuindle  (Manubrium  mallei)  is 
directed  downward,  inward,  and  a  little  forward  from  the  neck,  and  is  attached  along 
its  entire  length  to  the  membrana  tympani.  On  its  inner  surface,  near  the  upper 
end,  there  is  a  slight  projection  to  which  the  tendon  of  the  tensor  tympani  muscle  is 
attached.  The  long  process  {Processus  longtis)  is  a  [minted  spicule  which  projei-ts 
forward  fnim  the  neck  toward  the  pet ro-tym panic  fissure.  The  short  process 
(Processus  brevis)  is  a  slight  projection  of  the  outer  side  of  the  neck,  and  is  attached 
to  the  upper  part  of  the  membrana  tympani. 

The  incus  or  anvil  is  situated  chiefly  in  the  epitympanic  recess.  It  may  be 
said  to  resemble  a  bicuspid  tooth  with  two  divergent  roots,  and  consists  of  a  body 
and  two  processes.  The  body  (Corpus  incudis)  articulates  with  the  head  of  the 
hammer.  The  long  process  (t'rus  longuni)  projects  downward  from  the  Inxly  and 
then  curves  inward ;  its  extremity  has  attached  to  it  a  small  nodule  of  bone,  the  06 
lenticulare,  which  articulates  with  the  head  of  the  stapes.  The  short  process 
(Crus  breve)  pnijects  chiefly  backward,  and  is  attached  to  the  wall  of  the  recess  by 
a  small  ligament. 

The  stapes  or  stirrup  coiifi.-its  of  a  head,  two  crura,  and  a  base.     The  head 
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(Capitulum  stapedis)  is  directed  outward  and  articulates  with  the  os  lenticulare. 
The  crura,  anterior  and  posterior  (Cms  anterius,  posterius),  are  directed  inward 
from  the  head,  and  join  the  ends  of  the  base.  The  base  or  foot-plate  (Basis 
stapedis)  occupies  the  fenestra  vestibuli,  to  which  it  is  attached.  The  space  be- 
tween the  crura  and  the  base  is  closed  by  a  membrane. 

The  articulations  and  ligaments  of  the  auditory  ossicles  comprise:  (1)  A 
diarthrodial  joint  between  the  head  of  the  malleus  and  the  body  of  the  incus  (Articu- 
latio  incudomalleolaris),  inclosed  by  a  capsule.  (2)  An  enarthrosis  between  the  os 
lenticulare  and  the  head  of  the  stapes  (Articulatio  incudostapedia),  also  surrounded 
by  a  capsule.  (3)  The  base  of  the  stapes  is  attached  to  the  margin  of  the  fenestra 
vestibuli  by  a  ring  of  elastic  fibers  (Lig.  annulare  baseos  stapedis).  (4)  Small 
ligaments  attach  the  head  of  the  malleus  and  the  short  crus  of  the  incus  to  the  roof 
of  the  epitympanic  recess.  (5)  The  axial  ligament  (of  Helmholtz)  attaches  the 
neck  of  the  malleus  to  a  small  projection  (Spina  tympanica  anterior)  above  and  in 
front  of  the  annulus  tympanicus. 

The  muscles  of  the  auditory  ossicles  are  two  in  number,  viz.,  the  tensor  tym- 
pani  and  the  stapedius.  The  tensor  tympani  arises  from  the  upper  wall  of  the 
osseous  Eustachian  tube,  and  ends  in  a  delicate  tendon  which  bends  outward  and 
is  inserted  into  the  handle  of  the  malleus  near  its  upper  end.  When  it  contracts, 
it  draws  the  handle  of  the  malleus  inward  and  tenses  the  membrana  tympani;  it 
probably  also  rotates  the  malleus  around  its  long  axis.  It  is  innervated  by  the 
motor  part  of  the  trigeminus  through  the  otic  ganglion.  The  stapedius  arises  from 
a  small  prominence  (Eminentia  pyramidalis)  of  the  posterior  wall  of  the  tympanum, 
runs  forward  on  the  facial  nerve,  and  is  inserted  into  the  neck  of  the  stapes.  Its 
action  is  to  draw  the  head  of  the  stapes  backward  and  rotate  the  anterior  end  of  the 
base  outward,  thus  tensing  the  annular  ligament.  It  is  innervated  by  the  facial 
nerve. 

The  tympanic  mucous  membrane  (Tunica  mucosa  tympanica)  is  continuous 
with  that  of  the  pharynx  and  the  guttural  pouch  through  the  Eustachian  tube. 
It  is  thin,  closely  united  with  the  underlying  periosteum,  and  is  reflected  over  the 
ossicles,  ligaments,  and  muscles,  the  chorda  tympani,  and  the  facial  nerve  in  the 
open  part  of  the  facial  canal.  It  contains  minute  lymph  nodules  and  small  mucous 
glands  (Glandulae  tympanica;).  The  epithelium  is  in  general  columnar  ciliated, 
but  over  the  membrana  t>TTipani,  ossicles,  and  promontory  it  is  flattened. 

The  artery  of  the  tympanum  is  the  stylo-mastoid,  a  small  vessel  which  arises 
from  the  posterior  auricular  branch  of  the  internal  maxillary  arter>'.  It  enters  the 
tympanum  through  the  stylomastoid  foramen,  and  forms  a  circle  around  the  tym- 
panic membrane.  The  nerves  of  the  mucous  membrane  come  from  the  tympanic 
plexus. 

The  Eustachian  Tube 

The  Eustachian  or  auditory  tube  (Tuba  auditiva  [Eustachii])  extends  from  the 
tympanic  cavity  to  the  pharynx;  it  transmits  air  to  the  former  and  equalizes  the 
pressure  on  the  two  surfaces  of  the  membrana  tympani.  It  is  directed  forward, 
downward,  and  slightly  inward,  and  is  four  to  five  inches  (ca.  10  to  12  cm.)  in  length. 
Its  posterior  extremity  lies  at  the  inner  side  of  the  root  of  the  muscular  process  of 
the  petrous  temporal,  and  communicates  with  the  anterior  part  of  the  tympanic 
cavity  by  the  small  slit-like  tympanic  opening  (Ostium  t^mpanicum  tubse  auditiva?). 
For  a  distance  of  about  a  quarter  of  an  inch  (ea.  6  to  7  mm.)  in  front  of  this  opening 
it  is  a  complete  tube,  with  a  curved  lumen  which  is  little  more  than  a  capillary  space. 
Further  forward  it  has  the  form  of  a  plate  which  widens  anteriorly  and  is  curved  to 
inclose  a  narrow  groove,  that  opens  ventrally  into  an  extensive  diverticulum  termed 
the  guttural  pouch.  The  pluuyngeal  opening  (Ostium  pharyngeum  tubse  audi- 
tivse)  is  situated  on  the  postero-superior  part  of  the  lateral  wall  of  the  pharynx  just 
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Each  pouch  communicates  with  the  pharynx  through  the  pharyngeal  orifice 
of  the  Eustachian  tube,  and  is  in  direct  continuity  witli  the  mucous  membrane  of 
the  latter. 

The  wall  of  the  pouch  is  a  delicate  mucous  membrane  which  is  in  general 
rather  loosely  attached  to  the  surrounding  structures.  It  is  covered  with 
ciliated  epithelium  and  is  supplied  with  mucous  glands. 


gtandt 


i>f  jnilturm]  pouchbi 


It  is  worthy  of  note  that  the  phftrynnoal  orifire  of  the  EuElarhian  tube  is  at  such  a  level  ae 
to  provide  (in  the  ordinary  poKitJon  of  the  hpaii)  only  iin  overflow  outlet  for  the  escape  of  fluid 
which  may  aecuraulate  in  Ine  pouch.  The  two  pouehm  are  often  unequal  in  eiie.  and  variations 
in  reicard  lo  the  (listance  whieh  they  extcnil  harkwanl  are  not  uncommon.  In  one  ease,  a  small 
aged  horee,  the  rinht  poueh  extended  alonfi  the  ovophaRiis  about  five  inehps  (co.  12  em.)  behind 
the  ventral  tulierele  of  the  atlas,  and  the  left  one  a  little  more  than  two  inches  (ca.  6  cm,).  No 
palholof^eal  chanRCs  were  apparent,  and  the  conditioti  wasi  not  reco(tni«able  extemaUy.  Caseo 
of  extreme  size— so-called  tympanites — of  the  pouchen  occur,  an<l  are  apparently  confcenital 
dcTecte.  In  a  cane  in  a  yoarlinic  coll,  the  head  of  which  wan  24  inehef  long,  the  left  pouch  extended 
about  12  inches  (ca.  30  cm,)  behind  the  tubercle  of  the  atlas,  and  had  a  capacity  of  six  quarts. 
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also  nearly  vertical.  Its  ampulla  is  below,  and  opens  into  the  vestibule  directly, 
while  the  non-dilated  end  joins  that  of  the  superior  canal.  The  external  canal 
(Canalis  semicircularis  lateralis)  is  nearly  horizontal.  Its  ampulla  is  external  and 
opens  into  the  vestibule  with  that  of  the  superior  canal. 

3.  The  cochlea  is  the  anterior  part  of  the  bony  labyrinth.  It  has  the  form  of  a 
short  blunt  cone,  the  base  of  which  (Basis  cochleae)  corresponds  to  the  anterior 
part  of  the  fundus  of  the  internal  auditory  meatus,  while  the  apex  or  cupola  (Cupula) 
is  directed  outward,  forward,  and  downward.  It  measures  about  7  mm.  across  the 
base  and  about  4  mm.  from  base  to  apex.  It  consists  of  a  spiral  canal  (Canalis 
spiralis  cochleae),  which  forms  two  and  a  half  turns  around  a  central  column  termed 
the  modiolus.  The  modiolus  diminishes  rapidly  in  diameter  from  base  to  apex. 
Its  base  (Basis  modioli)  corresponds  to  the  area  cochleae  of  the  fundus  of  the  internal 
auditory  meatus,  and  its  apex  extends  nearly  to  the  cupola.  Projecting  from  the 
modiolus  like  the  thread  of  a  screw  is  a  thin  plate  of  bone,  the  lamina  spiralis  ossea. 
This  begins  between  the  two  fenestrae  and  ends  near  the  cupola  as  a  hook-like 
process  (Hamulus  laminae  spiralis).  The  lamina  extends  about  half-way  to  the 
periphery  of  the  cochlea  and  partially  divides  the  cavity  into  two  passages;  of 
these,  the  upper  one  is  termed  the  scala  vestibuli,  and  the  lower  the  scala  tympani. 
The  membrana  basilaris  extends  from  the  free  margin  of  the  lamina  to  the  outer  wall 
of  the  cochlea  and  completes  the  septum  between  the  two  scalae,  but  they  com- 
municate through  the  opening  (Helicotrema)  at  the  cupola.  The  modiolus  is 
traversed  by  an  axial  canal  which  transmits  the  nerves  to  the  apical  coil,  and  by  a 
spiral  canal  (canalis  spiralis  modioli),  which  follows  the  attached  border  of  the 
lamina  spiralis,  and  contains  the  spiral  ganglion  and  vein.  Close  to  the  beginning 
of  the  scala  tympani  is  the  inner  orifice  of  the  aqusductus  cochleae,  a  small  canal 
which  opens  behind  the  internal  auditory  meatus,  and  establishes  a  communication 
between  the  scala  tympani  and  the  subarachnoid  space. 

The  internal  auditory  meatus  has  been  described  in  part  (vide  Osteology). 
The  fundus  of  the  meatus  is  divided  by  a  ridge  (Crista  transversa)  into  upper  and 
lower  parts.  The  anterior  part  of  the  upper  depression  (Area  n.  facialis)  presents 
the  cranial  opening  of  the  facial  canal;  and  the  posterior  part  (Area  vestibularis 
superior)  is  perforated  by  foramina  for  the  passage  of  nerves  to  the  utricle  and 
the  ampullae  of  the  superior  and  external  membranous  semicircular  canals.  The 
anterior  part  of  the  inferior  depression  (Area  cochleae)  presents  a  central  foramen 
and  a  spiral  tract  of  minute  foramina  (Tractus  spiralis  foraminosus)  for  the  passage 
of  nerves  to  the  cochlea.  Behind  these  is  an  area  of  small  openings  which  transmit 
nerves  to  the  saccule  (Area  vestibularis  inferior),  and  a  single  foramen  (F.  singulare) 
for  the  passage  of  a  nerve  to  the  ampulla  of  the  posterior  semicircular  canal. 

The  Membranous  Labyrinth 

The  membranous  labyrinth  (Labyrinthus*  membranaceus)  lies  within,  but 
does  not  fill,  the  osseous  labyrinth.  It  is  attached  to  the  latter  by  delicate  tra- 
beculae  which  traverse  the  perilymphatic  space.  It  conforms  more  or  less  closely 
to  the  bony  labyrinth,  but  consists  of  four  divisions,  since  the  vestibule  contains 
two  membranous  sacs — the  utricle  and  saccule. 

1.  The  utricle  (Utrieulus),  the  larger  of  the  two  sacs,  lies  in  the  postero- 
superior  part  of  the  vestibule,  largely  in  the  recessus  ellipticus.  It  receives  the 
openings  of  the  membranous  semicircular  canals,  and  the  small  ductus  utriculo* 
saccularis  leads  from  its  lower  part  to  the  ductus  endolymphaticus. 

2.  The  saccule  (Sacculus)  is  situated  in  the  recessus  sphaericus  of  the  vestibule. 
From  its  lower  part  the  ductus  reuniens  proceeds  to  open  into  the  ductus  cochlearis, 
a  little  in  front  of  the  blind  end  of  the  latter.  A  second  narrow  tube,  the  ductus 
endol3rmphaticus,  passes  from  the  posterior  part  of  the  saccule,  and  is  joined  by  the 
ductus  utriculo-saccularis;  it  then  traverses  the  aquaeductus  vestibuli,  and  term- 
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inates  under  the  dura  mater  on  the  poeterior  part  of  the  intvm&l  surfaee  of  tbe 
petrous  temporal  bone  in  a  dilated  blind  end,  the  saccus  endolj-mphaticus. 

3.  The  membnuums  semicircular  canals  (Ductus  semicirculares)  correspond 
in  general  to  the  osseous  canals  abeady  described,  but  it  may  be  noted  that  while 
the  ampullae  of  the  membranous  canals  nearly  fill  those  of  the  osseous  canals,  ttie 
other  parts  of  the  membranous  canals  only  occupy  about  one-fourth  of  the  Ixiny 
cavities. 

4.  The  cochlear  duct  (Ductus  cochlearis)  is  a  spiral  tube  situated  within  the 
cochlea.  It  begins  by  a  blind  end  (C^cum  vpstibulare)  in  the  cochlear  recerss  of 
the  vestibule,  and  ends  by  a  second  blind  end  (Ciecuni  cupularc),  which  is  attach<Hl 
to  the  cupola  of  the  cochlea.  The  vestibular  part  is  connected  with  the  sae<-ule 
by  the  ductus  reuniens.  The  duct  is  triangular  in  cross-section,  and  it  is  usual  to 
regard  it  as  having  three  walb.  The  vestibular  wall  or  roof,  which  separates  t  he 
cochlear  duct  from  the  scala  veatibuli,  is  formed  bj-  the  very  delicate  membrazui 
vestibularis  (of  Reissner),  which  extends  obliquely  from  the  lamina  spiralis  osf^^a 
to  the  outer  wall  of  the  cochlea.  The  tympanic  wall  or  floor  intervenes  l>etween 
the  cochlear  duct  and  the  scala  tympani;  it  is  formed  by  the  periosteum  of  the  Diar- 
gjnal  part  of  the  lamina  spiralis  and  the  membrana  basUaris,  which  stretches  [>e- 
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tween  the  free  edge  of  the  lamina  and  the  outer  wall  of  the  cochlea.  The  outer 
wall  consists  of  the  fibrous  lining  of  the  cochlea,  which  is  greatly  thickened  to  fomi 
the  ligamentum  spirale  cocblete. 

Structure.' — The  membranous  labyrinth  consists  in  general  of  an  outer  thin 
fibrous  layer,  a  middle  transparent  tunic,  and  an  internal  epithelium,  compose<l  of 
flattened  ccll.s.  But  in  certain  situations  special  and  remarkable  structures  occur, 
among  which  are  the  following;  (1)  The  maculse  acustice  appear  as  small  whitish 
thickenings  of  the  inner  walls  of  the  saccule  and  utricle.  The  epithelium  here 
ironsists  of  two  kinds  of  cells,  viz.,  supporting  cells  and  hair  cells.  The  latter  are 
flask-shaiietl  and  are  surrounded  by  the  fusiform  supporting  cells.  The  free  end 
of  each  hair  cell  bears  a  stiff,  hair-like  process  composed  of  fl  bundle  of  cilia.  Fibers 
of  the  saccular  and  utricular  branches  of  the  vestibular  nerve  form  arlwrizations 
about  the  basal  parts  of  the  hair  cells.  -Adherent  to  the  surface  of  the  maculse 
arc  fine  crystals  of  lime  salts,  emlM^lded  in  a  mucoid  substance,  and  termed  otoconia. 

(2)  The  crista  acusticte  are  linear  thickenings  of  the  wall  of  each  ampulla  of  the 
membranous  semicircular  canals.     Their  structun'  is  similar  to  that  of  the  maculte. 

(3)  The  spiral  organ  of  Corti  (Organon  spirale)  is  an  epithelial  elevation  which  is 
situated  upon  the  inner  part  of  the  membrana  basilaris,  and  extends  the  entire 
length  of  the  ductus  cochlearis.     It  is  very  complicaled  in  structure,  but  consist* 

'  For  the  finer  ntrucliire  reference  is  lo  be  iDule  lo  the  histological  Htersture. 
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essentially  of  remarkable  supporting  cells  and  hair  cells.    Fibers  of  the  cochlear 
nerve  raimify  about  the  basal  parts  of  the  hair  cells. 

Vessels  and  Nerves. — The  artery  of  the  internal  ear  is  the  internal  auditory 
artery,  a  very  small  vessel  which  usually  arises  from  the  posterior  cerebellar  artery, 
and  enters  the  internal  auditory  meatus.  The  veins  go  to  the  inferior  petrosal 
sinus.  The  vestibular  nerve  is  distributed  to  the  utricle,  saccule,  and  membranous 
semicircular  canals,  and  mediates  equilibration.  The  cochlear  nerve  gives  a  branch 
to  the  saccule  and  enters  the  central  canal  of  the  modiolus.  Along  its  course  it 
gives  off  fibers  which  radiate  outward  between  the  two  plates  of  the  lamina  spiralis 
ossea,  and  raimify  about  the  hair  cells  of  the  organ  of  Corti.  The  ganglion  spirale 
or  ganglion  of  Corti  is  situated  in  the  spiral  canal  of  the  modiolus  near  the  fixed 
border  of  the  lamina  spiralis.    The  cochlear  nerve  mediates  the  sense  of  hearing. 


The  Skin 

The  skin  or  common  integument  (Integumentum  commune)  is  the  protective 
covering  of  the  body,  and  is  continuous  at  the  natural  openings  with  the  mucous 
membranes  of  the  digestive,  respiratory,  and  urogenital  tracts.  It  contains  per- 
ipheral ramifications  of  the  sensory  nerves,  and  is  thus  an  important  sense  organ. 
It  is  the  principal  factor  in  the  regulation  of  the  temperature  of  the  body,  and  by 
means  of  its  glands  it  plays  an  important  part  in  secretion  and  excretion.  Some 
of  its  special  horny  modifications  or  appendages  are  used  as  organs  of  prehension  or 
as  weapons. 

The  thickness  of  the  skin  varies  in  the  different  species,  on  different  parts  of 
the  body  of  the  same  animal,  and  also  with  the  breed,  sex,  and  age.  The  color 
also  varies  greatly,  but  this  is  masked  in  most  places  by  the  covering  of  hair  or  wool. 
The  skin  is  in  general  highly  elastic  and  resistant. 

Permanent  folds  of  the  skin  (Plicae  cutis)  occur  in  certain  situations,  and  in 
some  places  there  are  cutaneous  pouches  or  diverticula  (Sinus  cutis). 

The  skin  is  attached  to  the  underlying  parts  by  the  subcutis  or  superficial 
fascia  (Tela  subcutanea).  This  consists  of  connective  tissue  containing  elastic 
fibers  and  fat.  When  the  fat  forms  a  layer  of  considerable  thickness,  it  is  termed 
the  panniculus  adiposus.  Over  a  considerable  part  of  the  body  the  subcutis  con- 
tains striped  muscle,  the  panniculus  camosus  (M.  cutaneus);  in  some  regions  the 
fibers  of  the  muscle  are  inserted  into  the  skin,  and  their  contraction  twitches  the 
skin  or  produces  temporary  folds.'  The  amount  of  subcutaneous  tissue  varies 
widely;  in  some  places  it  is  abundant,  so  that  the  skin  can  be  raised  considerably; 
in  other  situations  it  is  practically  absent  and  the  skin  is  closely  adherent  to  the 
subjacent  structures.  Subcutaneous  bursse  often  develop  over  prominent  parts 
of  the  skeleton  where  there  is  much  pressure  or  friction. 

Structure. — The  integument  consists  of  the  cutis  or  skin  proper  and  its  epider- 
mal appendages,  e.  g.,  hairs,  hoofs,  claws,  horns,  etc.  The  cutis  consists  of  two 
distinct  strata,  viz.,  a  superficial  epithelial  layer,  the  epidermis,  and  a  deep  connec- 
tive-tissue layer,  the  corium. 

The  epidermis  is  a  non-vascular,  stratified  epithelium  of  varying  thickness.  It 
presents  the  openings  of  the  cutaneous  glands  and  the  hair-follicles,  and  its  deep 
surface  is  adapted  to  the  corium.'  It  is  divisible  into  a  superficial,  harder,  drier 
part,  the  stratum  cometun,  and  a  deeper,  softer,  moist er  part,  the  stratum  germin- 
ativum.  The  cells  of  the  latter  contain  pigment,  and  by  their  proliferation  com- 
pensate the  loss  by  desquamation  of  the  superficial  part  of  the  stratum  comeum. 

*  This  muscle  has  been  described  in  the  Myology. 

*  To  prevent  a  possible  misapprehension,  it  may  be  stated  that  the  epidermis  primarily 
moldfl  the  corium,  and  that  the  glands  and  hair-follicles  are  invaginations  of  the  epidermis. 
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together  and  contain  pigment.  The  medulla  is  the  central  core  of  softer,  cubical 
or  polyhedral  cells;  it  contains  some  pigment  and  air-spaces. 

The  hair-follicles,  being  invaginations  of  the  skin,  are  composed  of  a  central 
epidermal  part,  and  a  peripheral  layer  which  corresponds  in  structure  to  the  cerium. 
The  follicles  of  the  tactile  hairs  have  remarkably  thick  walls  which  contain  blood- 
sinuses  between  their  outer  and  inner  layers;  in  ungulates  the  sinuses  are  croBsed 
by  trabeculae  and  assume  the  character  of  cavernous  or  erectile  tissue. 

The  hoofs,  claws,  horns,  and  other  homy  structures  consist  of  closely  packed 
epidermal  cells  which  have  undergone  comification.  In  structure  they  might  be 
compared  to  hairs  matted  together  by  intervening  epidermal  cells.  They  cover  a 
specialized  corium  known  as  their  matrix,  from  which  the  stratum  germinatixoun 
derives  its  nutrition. 

THE  SKIN  OF  THE  HORSE 

The  thickness  of  the  skin  of  the  horse  varies  from  1  to  5  nun.  in  different  regions, 
and  is  greatest  at  the  attachment  of  the  mane  and  the  ventral  surface  of  the  tail. 

The  glands  are  numerous  and  are  larger  than  those  of  the  other  domesticated 
animals.  The  sebaceous  glands  are  specially  developed  on  the  lips,  the  prepuce, 
mammary  glands,  perineum,  and  labia  of  the  vulva.  The  sweat  glands  are  yellow 
or  brown  in  color.  They  occur  in  almost  all  parts  of  the  skin,  but  are  largest  and 
most  numerous  on  the  outer  wing  of  the  nostril,  the  flank,  mammary  glands, 
and  free  part  of  the  penis. 

In  addition  to  the  ordinary  and  tactile  hairs  certain  regions  present  coarse 
hairs  of  great  length.  The  mane  (Juba)  springs  from  the  dorsal  border  of  the  neck 
and  the  adjacent  part  of  the  withers;  its  anterior  part,  which  covers  the  forehead 
to  a  variable  extent,  is  termed  the  foretop  (Cirrus  capitis).  The  tail,  with  the 
exception  of  its  ventral  surface,  bears  very  large  and  long  hairs  (CMrrus  caud*). 
The  tuft  of  long  hairs  on  the  flexion  surface  of  the  fetlock  (Cirrus  pedis)  gave  rise  to 
the  popular  name  of  this  region. 

The  development  of  these  special  hairs  varies  widely,  and  is  in  general  much  greater  in  the 
draft  breeds  than  in  others.  In  Shire  and  Clydesdale  horses,  for  instance,  the  hair  on  the  volar 
aspect  of  the  metacarpus  and  metatarsus  and  fetlock  is  often  so  long  and  abundant  as  to  account 
for  the  term  "feather,"  which  is  commonly  applied  to  it  by  horsemen. 

THE  HOOF 

The  hoof*  (Unguis)  is  the  homy  covering  of  the  distal  end  of  the  digit.  It  is 
convenient  to  divide  it  for  description  into  three  parts,  termed  the  wall,  sole,  and  frog. 

1.  The  wall  is  defined  as  the  part  of  the  hoof  which  is  visible  when  the  foot  is 
placed  on  the  ground.^  It  covers  the  front  and  sides  of  the  foot,  and  is  reflcn^ted 
posteriorly  at  an  acute  angle  to  form  the  bars.  The  latter  (Pars  inflexa  nKniialis, 
lateralis)  appear  on  the  ground  surface  of  the  hoof  as  convergent  ridges,  which  sul>- 
side  in  front  and  are  fused  with  the  sole;  they  are  united  with  each  other  by  the  fn)g. 
For  topographic  purposes  the  wall  may  be  divided  into  an  anterior  part  or  **toe'* 
(Pars  ungute  dorsalis),  lateral  parts  or  ** quarters"  (Pars  ungulae  medialis.  lattT- 
alis),  and  the  angles  or  ** heels"  (Pars  ungularis  medialis,  laterales).  It  pns«»nts 
two  surfaces  and  two  borders. 

The  outer  surface  is  convex  from  side  to  side  and  slopes  obliquely  from  edge 
to  edge.  In  front  the  angle  of  inclination  on  the  ground  plane  is  about  50^  for  the 
fore  limb,  55°  for  the  hind  limb;  on  the  sides  the  angle  gradually  incrt»as<s  and  is 
100°  at  the  angles.     The  curve  of  the  wall  is  wider  on  the  external  than  on  the 

>  The  hoof  may  be  loosened  and  removed  intact  by  allowing  the  foot  to  macerate  or  by 
boiling  it. 

*  The  term  foot  is  usetl  here  in  the  popular  sense,  i.  e.,  to  designate  the  hoof  and  the  structurw 
inclosed  within  it. 
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internal  side,  and  the  external  quarter  is  more  oblique  than  the  internal  one.  The 
surface  is  smooth  and  is  crossed  by  more  or  less  distinct  ridges,  which  are  parallel 
with  the  coronary  border  and  indicate  variations  in  the  activity  of  the  growth  of 
the  hoof.  It  is  also  marked  by  fine  parallel  striae,  which  extend  from  border  to 
border  in  an  almost  rectilinear  manner.   ' 

The  Blop«  of  the  wall  varitw  ronsitlerably  id  apparcnttj^  normal  hoofs.  Lungwitz  fouod 
by  careful  measurement  of  56  fore  ODd  36  hinci  feet  the  followiDg  average  angles: 

Fork  Fcxtr  Hind  Fowt 

Toe 47.26"  54.1" 

Inner  angle 101,57°  96.50' 

Outer  angle 101.37°  96.1° 

The  wall  of  the  fore  foot  may  even  be  more  uprighl  than  that  of  the  hind,  and  may  have  an 

angle  of  60°.      The  length  of  the  wall  at  the  toe,  quarters,  and  heels  is  in  the  ratio  of  about 

3  :  2  ;  1  in  the  fore  foot  and  about  2  :  1 J/J  :  1  in  the  hind  hoof. 

The  inner  surface  is  concave  from  side  to  side,  and  bears  about  six  hundred 
thin  primaiy  lamina  (Crista  ungulie),  which  ex- 
tend from  the  coronary  groove  to  the  junction 
of  wall  and  sole.  Each  In'ars  a  hundred  or  more 
secondary  lamuue  on  its  surfaces,  so  that  the 
arrangement  is  j>ennate  on  cross-section.  These 
homy  laminae  are  continued  on  the  inner  surface  of 
the  bars,  and  alternate  with  corresponding  lamins 
of  the  matrix. 

The  proximal  or  coronary  border  (Margo  oc- 
cultus)  is  thin.  Its'  outer  aspect  is  covered  by  a 
layer  of  soft  horn  known  as  the  periople;  this 
appears  as  a  ring-like  prominence  above  and 
gradually  fades  out  below;  at  the  an^lc  it  forms 
a  wi<le  cap  or  bulb  and  blends  centrally  with  the 
frog.  The  inner  aspect  of  the  Iiorder  is  excavated 
to   form   the   coronary   [^oove    (Sulcus   coronal  is 

ungulie),  which  contains  the  thick  coronary  ma-  c 

trix.  The  groove  is  deepest  in  front,  narrows 
on  the  sides,  and  is  wide  and  shallow  at  the 
heels.'     It   is   perforated    by   innumerable   small, 

funnel-like  openings  which  are  occupied  by  the  p^^^  sts  — Diqit  of  h<»m  bhowiho 
papillae  of   the   coronary    matrix    in   the  natural  suRrAct  RKi.ATiaKH  or  Bonu 

state.  AKUJOIKT..^    TMK  L.T1CB»lC»I1- 

The  distal  or  ground  border  (Margo  liber)  of  "  v*"^,  "hjT™  t"      nd   hai 

the    unshod    hoof    comes    in    contact    with    the     mx;  c,  ihirdpiuUmniii  j,  imnno  mni- 

ground-       Ita    thickness     is    greatest     in    front   and        lMe;f.lhirdBeB»moidorn«Tirul«rl«ne; 

tlecreases  considerably  from  before  backward  on     Jli*™l*"'».iji''o'[  "hwaf  "hi"'!"'  Umi™ 

the  sides,   but  there  is  a  slight  increase  at  the     mainx.    (Afwr  KUenberger.  in  l^mt- 

angles.     Its   inner   face   is   united  with  the  per-     in«8Aii».) 

iphery  of  the  sole  by  horn  of  lighter  color  and 

softer  texture,  which  appears  on  the  ground  surface  of  the  hoof  as  the  white  line. 

In  the  ease  of  honies  at  liberty  the  wall  is  usually  worn  ofT  to  (he  level  of  the  adjarent  sole, 
but  if  the  ground  is  loo  soft  the  wiul  is  liitely  to  become  unduly  long  nnd  split  or  break  or  undergo 
deformation.  (>n  very  hard  or  rough  ground,  on  the  other  hand,  (he  wear  may  be  in  excnu  of 
the  growth.  In  the  caw  of  shod  horses  it  is  nei"es)*ary  to  remove  the  exoeaa  of  growth  of  the  wall 
Bl  each  shoeing.  The  thickness  of  the  wall  at  the  loe,  quarters,  and  heels  is  about  in  the  ratio 
of  4  :  3  :  2  for  the  fore  fool  and  about  3  :  2 '  i  :  2  for  the  hind  toot. 

2.  The  sole  (Solea  unguis)  forms  the  greater  part  of  the  ground  surface  of 
the  hoof.  It  is  somewhat  crescentic  in  outline,  and  presents  two  surfaces  and  two 
borders. 

'  The  wide  groove  at  the  heels,  however,  contains  chiefly  the  matrix  of  the  periople. 
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Usually  it  forms  a  distinct  band  somewhat  less  than  an  inch  wide,  except 
at  the  heels,  where  it  is  much  wider,  and  caps  the  angle  of  inflection  of 
the  wall  proper.  The  stratum  vitreum  is  a  thin  layer  of  homy  scales  which 
gives  the  wall  below  the  periople  its  smooth,  glossy  appearance.  The  middle 
or  tubular  layer  forms  the  bulk  of  the  wall,  and  is  the  densest  part  of  the 
hoof.  Its  horn  tubes  run  in  a  straight  direction  from  the  coronary  to  the  ground 
border.  In  dark  hoofs  it  is  pigmented  except  in  its  deep  part.  The  internal  or 
laminar  layer  consists  of  the  primary  and  secondary  lamina  and  is  non-pigmented. 
The  laminse  are  narrow  and  thin  at  their  origin  at  the  lower  margin  of  the  coronary 
groove,  but  become  wider  and  thicker  below.  At  the  junction  of  the  wall  and  sole 
they  are  united  by  interlaminar  horn  to  form  the  white  line.  Only  the  central 
part  of  the  laminse  becomes  fully  keratinized.  They  are  composed  of  non-tubular 
horn  in  the  normal  state. 

The  sole  consists  of  tubular  and  intertubular  horn.  The  tubes  run  parallel 
with  those  of  the  wall  and  vary  much  in  size. 

The  frog  is  composed  of  relatively  soft  horn,  which  is  much  more  elastic  than 
that  of  the  wall  or  sole,  and  is  not  fully  keratinized.  The  horn  tubes  in  it  are 
slightly  flexuous. 

The  hoof  is  non-vascular  and  receives  its  nutrition  from  the  matrix.  It  is 
also  destitute  of  nerves. 

The  Matrix  of  the  Hoof 

The  matrix  of  the  hoof  (Matrix  ungulae)  is  the  specially  modified  and  highly 
vascular  part  of  the  corium  of  the  common  integument  which  furnishes  nutrition 
to  the  hoof.  It  is  convenient  to  divide  it  into  five  parts  which  nourish  correspond- 
ing parts  of  the  hoof. 

1.  The  perioplic  matrix  or  ring  (Margo  matricis  ungula^)  is  a  band  5  to  6  mm. 
in  width  which  lies  in  a  groove  between  the  periople  and  the  coronary  border  of 
the  wall.  It  is  continuous  above  with  the  corium  of  the  skin,  and  is  marked  off  by 
a  groove  from  the  coronary  matrix.  At  the  heels  it  widens  and  blends  with  the 
matrix  of  the  frog.  It  bears  very  fine,  short  papillae  which  curve  downward  and 
are  received  in  depressions  of  the  periople,  to  which  it  supplies  nutrition. 

2.  The  coronary  matrix  or  cushion  (Corona  matricis  ungula?)  is  the  thick  part 
of  the  corium  which  occupies  the  coronary  groove,  and  furnishes  nutrition  to  the 
bulk  of  the  wall.  It  diminishes  in  width  and  thickness  posteriorly,  and  along  the 
upper  border  of  the  bar  it  is  not  very  clearly  defined  from  the  matrix  of  the  frog. 
The  convex  superficial  surface  is  thickly  covered  with  papillse  4  to  6  mm.  in  length, 
which  are  received  into  the  funnel-like  openings  of  the  coronary  groove.  At 
the  heels  and  along  the  bars  the  papillse  are  arranged  in  rows,  separated  by  fine 
furrows.  The  deep  surface  is  attached  to  the  extensor  tendon  and  the  lateral 
cartilages  by  an  abundant  subcutis  which  contains  many  elastic  fibers  and  a  rich 
venous  plexus. 

3.  The  laminar  matrix  (Latus  matricis  ungulse) — also  termed  the  sensitive 
laminse — bears  primary  and  secondary  laminse  which  are  interleaved  with  the  homy 
lamina;  of  the  wall  and  bars  in  the  natural  state.  It  is  attached  to  the  wall  surface 
of  the  third  phalanx  by  a  modified  periosteum  (Stratum  periosteale)  which  contains 
a  close-meshed  network  of  vessels,  and  to  the  lower  part  of  the  lateral  cartilages 
by  a  subcutis  which  contains  a  rich  venous  plexus.  The  laminse  are  small  at  their 
origin  above,  become  wider  below,  and  end  in  several  papillse  4  to  5  mm.  in  length. 
The  sensitive  laminse  supply  nutrition  to  the  homy  laminse  and  to  the  interlaminar 
hom  of  the  white  line. 

4.  The  sole  matrix  (Latus  volare  matricis  ungulse) — also  termed  the  sensitive 

sole — corresponds  to  the  homy  sole,  to  which  it  supplies  nutrition.     It  is  often 

more  or  less  pigmented  and  bears  long  papillse,  which  are  specially  large  along  the 
49 
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convex  border  and  at  the  angles.  Centrally  it  is  continuous  with  the  matrix  of 
the  frog  and  bars.  The  deep  surface  is  attached  to  the  sole  surface  of  the  third 
phalanx  by  a  modified  and  highly  vascular  periosteum. 


Latrrai  cnrliloft 
Potilion  of 
ttaticular  burm 
Pontion  oj 
namriilar  bonr 


r  Hoor  and  PmT  or  Skin.     (After  Schnulii. 

5.  The  frog  matrix  (Furca  matricis  ungulie) — also  called  the  sensitive  frt^ — is 
moulded  on  the  deep  surface  of  the  frog  and  bears  small  papilUe.     Its  deep  facp  is 

Ptnoplic  mat  PenopU  of  htel  or  bulb 

Coronary  mati 

LamiruiT  matrix 

Angle  of  vxdl 

Frog  matrix 

Potilion  of  napiciiUir  bone  Anf^  of  >kU 


Ground  born 

Flo.  5NI.— C.norNDSvHrtrKor  Foot  of  llun>.>:  «rrF.R  HruciVAi.  or  llAr.FOP  Hoor.     (Aftar  Schmalii.  Adw  d. 

Annlil.  Hcnln-.) 

blended  with  the  plantar  cushion.     The  germinal  cells  of  the  frog  derive  their 
nutrition  from  this  part  of  the  matrix. 
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The  digital  or  plantar  cushion  (Toms  di^talis)  is  an  important  port  of  the 
elastic  apparatus  of  the  foot.     It  is  a  wedge-shaped  mass  which  overlies  the  frog. 
It  presents  for  description  four  surfaces,  a  base,  and  an  apex.    The  superior  surface 
faces  upward  and  forward  and  is  connected  with  the  distal  fibrous  sheath  of  the 
deep  flexor  tendon.     The  inferior  surface,  covered  by  tlie  matrix  of  the  frog,  ia 
moulded  on  the  upper  face  of  the  frog.     The  lateral  surfaces  are  related  chiefly  to 
the  lateral  cartilages;   inferiorly  the  cushion  is  closely  attached  to  the  cartilages, 
but  higher  up  a  rich  venous  plexus  intervenes.     The  base,  situated  posteriorly,  is 
partly  subcutaneous,  and  is  divided  by  a  central  depression  into  two  rounded 
prominences  termed  the  bulbs  of  the  plantar  cushion.     The  apex  lies  under  the 
terminal  part  of  the  deep  flexor  tendon.     The  cushion  is  poorly  supplied  with  ves- 
sels.    It  consists  of  a  feltwork  of  fibrous  trabecular  and  elastic  fibers,  in  the  meshes 
of  which  are  masses  of  fat.    The  bulbs  are  soft  and  loose  in  textin^  and  contain  a 
relatively  large  amount  of  fat,  but  toward  the  apex  the  cushion  becomes  denser  and 
more  purely  white  fibrous  in  structure.     Branched  coil  glands  occur  chiefly  in  the 
part  of    the   cushion   which    overlies 
the  central  ridge  of  the  frog.     Their 
ducts  pursue  a  slightly  flexuous  course 
through  the  matrix  and  pass  in  a  spiral 
manner  through  the  frog.     Their  secre- 
tion contains  fat. 

Vessels  and  Nerves. — The  matrix 
is  richly  supplied  with  blood  by  the 
digital  arteries.  The  veins  are  valve- 
less,  and  form  remarkable  plexuses 
which  communicate  freely  with  each 
other  and  are  drained  by  the  digital 
veins.  The  lymph  vessels  form  sub- 
papillary  plexuses  in  the  matrix  of  the 
sole  and  frog,  and  a  wider-meshed 
plexus   at    the    base   of   the    plantar 

cushion.     A  considerable  lymph  vessel     '^"■**^"^;^e™"„Vs  °;""  p'^f^"^ 
lies  in  the  attached  edge  of  each  of  the  ^  ^^^^  phd.nx;  t,  j«p  flwor  i.ndoi.;  v. 

laminse.  The  nerves  are  branches  of  diidiai  "jnoviiiJ  shesth;  c.  pinniar  <uahion;  d,  bwnJ 
the  digital  nerves;  some  fibers  end  in     ""'i"«";  '''^'■/:^':  ».  ■'"•riof  "^wnwr  "n-ion; 

^  ,  J         J  L    iL  A,  «vily  ol  coffin  joinl;  .,  iimpepsory  ll«Mient  of  Mvl- 

lamellar  corpuscles  and  end-bulbs.  mUr  bom:  t.  UWrel  livuncnl  of  coffin  ioint:  J,  clicitiJ 

The  ergot  is  a  small  mass  of  horn       •"w;  m,  diciOl  mrvc.     (After  EUenbcrger,  in  Leiser- 

which  is  situated  in  the  tuft  of  hair  at     ""■'  *""  * 
the  flexion  surface  of  the  fetlock.     It 

is  the  vestige  of  the  second  and  fourth  digits  of  extinct  equida,  and  hence  is  absent 
in  cases  in  which  these  digits  are  develope<l.  A  small  tendinous  band,  3  to  5  mm, 
in  width,  extends  downward  and  slightly  forward  from  the  fibrous  basis  of  the 
ergot  on  each  side,  crosses  over  the  digital  vessels  and  ner\'e8  very  obliquely,  and 
blends  below  with  the  digital  fascia  and  the  plantar  cushion.  It  is  known  as  the 
ligament  or  tendon  of  the  ergot. 

The  term  chestnut  is  applied  to  the  masses  of  horn  which  occur  on  the  inner 
surface  of  the  forearm  about  a  handbreadth  above  the  carpus,  and  on  the  lower 
part  of  the  inner  face  of  the  tarsus.  They  have  an  elongated  oval  form  and  are 
flattened.  They  are  regarded  usually  as  vestiges  of  the  first  digit.  That  of  the 
hind  limb  is  absent  in  the  donkey  and  very  small  in  the  mule. 

These  homy  vestiftea  are  quite  variable  in  form  and  siio  and  are  correlated  with  the  finenees 
or  cottTHeness  of  the  integument  in  Keneral.  The  supracarpal  chestnut  ia  alioul  IH  to  2!^  inchee 
long,  oval  in  outline,  the  pronmal  end  being  pointed:  il  overlies  the  Rexor  carpi  intemus  at  a 
quite  variable  distance  above  the  r^arpiis,  and  hence  should  not  be  used  as  a  xursical  landmark. 
The  tarsal  chestnut  lies  at  a  point  behind  the  lower  part  of  the  internal  lateral  ligament  of  the 
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hock.  When  well  developed  it  is  about  2  to  2J^  inches  long,  broad  below  and  produced  abore 
to  form  a  long  pointed  end,  with  a  short  blunt  anterior  process.  They  are  composed  of  bom 
somewhat  Uke  tnat  of  the  frog. 

Organ  of  Smell 

The  peripheral  part  of  the  olfactory  apparatus  or  organ  of  smell  (Organon 
olf actus)  is  that  part  of  the  nasal  mucous  naembrane  which  was  referred  to  in  the 
description  of  the  nasal  cavity  as  the  olfactory  region;  this  (Regio  olfactoria)  is 
limited  to  the  ethmo-turbinals  and  the  adjacent  part  of  the  superior  turbinal  and 
the  septum  nasi,  in  which  the  fibers  of  the  olfactory  nerve  ramify.  It  is  dis- 
tinguished by  its  yellow-brown  color,  thickness,  and  softness.  It  contains  charac- 
teristic tubular  olfactory  glands  (of  Bowman),  which  are  lined  by  a  single  layer  of 
pigmented  cells,  and  a  neuro-epithelium,  the  olfactory  cells,  the  central  proct*s8^*s 
of  which  extend  as  non-medullated  fibers  to  the  olfactory  bulb. 

The  epithelium  is  non-ciliated  and  is  covered  by  a  structureless  limiting  layer.  It  coosista 
essentially  of  three  kinds  of  cells,  supporting,  basal,  and  olfactory.  The  supporting  cells  are  of 
long  columnar  form  above  and  con  tarn  pigment  granules;  below  they  taper  and  often  branch, 
and  their  central  processes  unite  with  those  of  adjacent  cells  to  form  a  protoplasmic  network. 
The  basal  cells  are  branched  and  lie  on  a  basement  membrane.  The  olfactory  ceUs  are  situated 
between  the  supporting  cells;  they  have  the  form  of  long  narrow  rods,  with  an  enlarged  lower 
part  which  is  occupied  by  the  nucleus.  The  peripheral  end  pierces  the  limiting  membrane  and 
bears  a  tuft  of  fine  hair-like  cilia  (olfactory  hairs).  A  central  process  extends  from  the  nucleateti 
pole  of  the  cell  to  the  olfactory  bulb  as  a  non-medullated  olfactory  nerve-fiber. 

The  vomero-nasal  organ  (of  Jacobson)  lies  along  each  side  of  the  anterior  part 
of  the  lower  border  of  the  septum  nasi.  It  communicates  with  the  nasal  ca\ity 
through  the  naso-palatine  canal.  It  consists  of  a  tube  of  hyaline  cartilage  lined 
with  mucous  membrane;  a  small  part  of  the  latter  along  the  inner  side  is  olfactory 
in  character. 

The  Organ  of  Taste 

The  peripheral  part  of  the  gustatory  apparatus  (Organon  gustus)  is  formed  by 
the  microscopic  taste  buds  (Calyculi  gustatorii),  which  occur  especially  in  the  foliate, 
fungiform,  and  vallate  papillse,  in  the  free  edge  and  anterior  pillars  of  the  soft 
palate,  and  the  oral  suriface  of  the  epiglottis.  The  taste  buds  are  ovoid  masses, 
which  occupy  corresponding  recesses  in  the  ordinary  epithelium;  each  presents  a 
minute  opening,  the  gustatory  pore.  The  buds  consist  of  fusiform  supporting  cells 
grouped  around  central  gustatory  cells.  The  latter  are  long  and  narrow;  the 
peripheral  end  of  each  bears  a  small  filament,  the  gustatory  hair,  which  projects  at 
the  gustatory  pore ;  the  central  end  is  produced  to  form  a  fine  process  which  is  often 
branched.  The  taste  buds  are  innervated  by  fibers  of  the  glosso-phar^ngeal 
nerve  and  the  lingual  branch  of  the  trigeminus. 
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THE  EYE 

The  eyelids  are  thick,  prominent,  and  loss  pliable  than  those  of  the  horse. 
The  lower  lid  bears  a  considerable  number  of  cilia,  which  are,  however,  finer  than 
those  of  the  upper  lid.  The  tarsal  glands  are  more  deeply  embedded  and  therefore 
not  so  evident.  The  conjunctiva  of  the  lower  lid  presents  folds  or  ridges,  and  one 
or  two  prominences  which  contain  numerous  leukocytes;  the  conjunctival 
epithelium  is  transitional  in  type.  The  superficial  part  of  the  cartilage  of  the 
third  eyelid  is  leaf  or  shovel-shaped  and  thicker  than  in  the  horse;  the  edge  bears 
a  narrower  process,  on  which  there  is  a  transverse  bar,  giving  the  arrangement 
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The  cavum  ^mpani  is  small;  it  communicates  ventrally  with  the  ur-cella  of 
the  bulla  ossea.  The  tympanic  membrane  is  nearly  circular  and  ia  not  so  oblique 
as  in  the  horse.  The  auditory  ossicles  are  smaller  than  those  of  the  horse;  the 
malleus  is  more  curved,  the  body  of  the  incus  is  longer,  and  there  is  a  small  promi- 
nence on  the  front  of  the  head  of  the  stapes  for  the  attachment  of  the  stapedius 
muscle. 

The  Eustachian  tube  is  small  and  is  only  about  two  inches  long.  The  pharyn- 
geal opening  is  small  and  is  situated  on  the  side  of  the  fornix  of  the  pharynx  close 
to  the  base  of  the  cranium.  There  is  no  flap-like  expansion  of  the  cartilage,  but 
the  inner  border  of  the  orifice  is  formed  by  a  fold  of  mucous  membrane. 

The  interoal  ear  has  essentially  the  same  arrangement  as  in  the  horse. 


COiaHON  INTEGXraiENT 

The  thickness  of  the  skin  of  the  ox  is  greater  than  that  of  any  of  the  other 
domesticated  animals;  in  general  it  is  about  3  to  4  mm.,  but  at  the  root  of  the  tail 
and  the  point  of  the  hock  it  is  about  5  mm.  and  on  the 
brisket  6  to  7  mm.  The  variably  developed  prominence 
at  the  anterior  part  of  the  pectoral  region  known  as  the 
brisket  consists  of  a  fold  of  skin  (Plica  colli  ventralis 
longitudinal  is),  which  contains  posteriorly  a  mass  com- 
posed of  coarse  fibrous  trabecular  and  fat. 

The  cutaneous  glands  are  fewer  and  less  developed 
than  in  the  horse.  Ebccept  about  the  natural  openings,  at 
the  point  of  the  hock,  and  the  flexion  surface  of  the  fet- 
lock, the  sweat  g^ds  do  not  form  a  coil,  but  are  enlarged 
at  the  deep  end  and  are  variably  flexuous.  The  sebaceous 
l^ands  are  best  developed  about  the  natural  openings  and 
on  the  udder,  but  there  arc  none  on  the  teats.  The 
naso-labial  glands  form  a  thick  layer  under  the  bare  skin 
of  the  muzzle.  They  are  compound  tubular  glands  and 
are  lined  with  cubical  epithelium.  The  opening  of  their 
excretory  ducts  are  easily  seen. 

The  hairs  are  extremely  variable  in  color  and  size  '°     p       «.  _c  or 

the  different  breeds  and  in  different  individuals.     The  hair  '    volar  aspect,    (a/uet 

of  the  frontal  region  is  often  curly,  especially  in  the  bull.  Eiienberger-Bmic. 

There  is  no  mane,  and  the  long  hairs  of  the  tail  occur  only  *"'' ""  ***'""'^* 

at  the  end,  where  they  form  the  "brush"  (Cirrus  caudie). 

The  claws,  four  in  number  on  each  limb,  cover  the  ends  of  the  digits.  Those 
of  the  chief  digits  conform  in  a  general  way  to  the  shape  of  the  third  phalanges, 
and  each  may  be  regarded  as  having  three  surfaces.  The  abaxial  or  outer  surface 
is  convex  from  side  to  side,  and  is  marked  by  ridges  parallel  with  the  coronary 
border.  Its  anterior  part  is  concave  from  edge  to  edge,  and  the  angle  which  it 
forms  with  the  ground  is  about  30°.  The  interdigital  or  inner  surface  is  con- 
cave and  grooved;  it  touches  the  opposite  claw  only  at  its  ends.  The  inferior  or 
ground  surface  consists  of  two  parts,  viz.,  a  slightly  concave  sole,  which  is  pointed 
in  front  and  widens  behind,  and  a  prominent  bulb  of  soft  thin  horn,  which  is  con- 
tinuous above  with  the  skin.  The  claw  may  be  regarded  as  consisting  of  three 
parts — pcrioplc,  wall,  and  sole.  The  periople  surrounds  the  coronary  border  in 
the  form  of  a  flat  bam!,  which  is  about  half  an  inch  wide,  except  at  the  heels,  where 
it  widens  to  cover  the  entire  surface.  The  wall  forms  most  of  the  abaxial  or  outer 
part  of  the  claw  and  is  reflected  in  front  upon  the  interdigital  surface.  It  thins  out 
toward  the  bulb  or  heel,  which  appears,  as  stated  above,  to  consist  of  the  thin 
expansion  of  the  periople.     The  sole  occupies  the  angle  of  inflection  of  the  wall; 
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long,  slender  papillse;  in  the  body  of  the  hom  it  becomes  thin  and  the  papillse 
are  smaller,  but  increase  in  size  apically.  Rudimentary  papillated  laminse  also 
occur. 

The  skin  of  the  sheep  varies  in  thickness  from  0.5  to  3  mm.,  but  differs  greatly 
in  fineness  and  in  other  respects  in  various  breeds.  In  Merinos  considerable 
folds  occur  on  the  neck.  Cutaneous  pouches  (Sinus  cutis)  are  constantly  present 
in  certain  situations.  The  infraorbital  or  lacrimal  pouch  (Sinus  cutaneus  infra- 
orbitalis)  is  an  invagination  about  half  an  inch  in  depth,  which  is  situated  in 
front  of  the  inner  angle  of  the  eye.  It  bears  scattered  fine  hairs,  into  the  follicles 
of  which  large  compound  sebaceous  glands  open;  coil  glands  are  also  present.  The 
secretion  of  the  glands  is  fatty  and  forms  a  yellow  sticky  covering  on  the  skin  when 
dry.  The  inguinal  (or  mammary)  pouch  (Sinus  cutaneus  inguinalis)  is  much  more 
extensive,  and  is  situated  in  the  inguinal  region  in  both  sexes.  The  skin  of  the 
pouch  bears  scattered  fine  hairs  and  contains  well-developed  sebaceous  glands  and 
exceedingly  large  coil  glands.  The  interdigital  pouch  (Sinus  cutaneus  interdigi- 
talis)  is  a  peculiar  tubular  invagination  of  the  integument  which  opens  at  the  an- 
terior part  of  the  interdigital  cleft.  On  sagittal  section  it  appears  as  a  bent  tube, 
an  inch  or  more  (ca.  2.5  to  3  cm.)  in  length,  and  about  a  fourth  of  an  inch  (ca.  6 
to  7  mm.)  in  diameter.  The  pouch  extends  downward  and  backward,  and  then 
curves  sharply  upward  between  the  distal  ends  of  the  proximal  phalanges.  Its 
deep  blind  end  is  somewhat  ampuUate.  The  subcutis  forms  a  capsule  around  it. 
The  skin  of  the  pouch  is  thin  and  pale;  it  bears  fine  colorless  hairs,  the  follicles  of 
which  receive  the  secretion  of  several  sebaceous  gands.  The  coil  glands  here  are 
compound  and  very  large;  they  open  into  the  hair-follicles  or  directly  into  the  pouch. 
The  secretion  of  the  glands  is  a  colorless  fatty  substance.  The  skin  is  covered  in 
great  part  by  wool,  which  is  similar  in  structure  to  hair,  but  is  finer,  curly,  and 
usually  contains  no  medullary  cells.  The  follicles  of  the  wool  are  curved,  and  are 
arranged  more  or  less  distinctly  in  groups  of  ten  or  a  dozen,  several  of  which  open 
in  common  on  the  surface.  A  considerable  part  of  the  face  and  the  limbs  is  covered 
with  short,  stiff  hair,  and  long  hairs  occur  more  or  less  interspersed  among  the  wool. 
The  claws  resemble  those  of  the  ox.  The  horns,  when  present,  are  more  or  less 
prismatic,  distinctly  ringed,  and  vary  in  length  and  curvature  in  different  breeds. 
Their  structure  is  similar  to  those  of  the  ox. 

The  olfactory  and  gustatory  organs  resemble  in  general  those  of  the  horse. 
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THE  EYE 

The  posterior  part  of  the  orbital  margin  is  formed  chiefly  by  the  orbital  liga- 
ment, which  extends  from  the  extremely  short  supraorbital  process  to  the  small 
eminence  at  the  junction  of  the  malar  and  the  zygomatic  process  of  the  temporal. 

Cilia  occur  only  on  the  upper  eyelid.  The  inner  canthus  is  prolonged  by  a 
groove  on  the  infraorbital  region.  The  tarsal  glands  are  very  short  and  curved. 
The  conjunctival  epithelium  is  of  the  transitional  type  with  many  goblet  cells. 

The  deep  part  of  the  cartilage  of  the  third  eyelid  is  broad  and  spoon-like,  the 
superficial  part  somewhat  anchor-shaped.  In  addition  to  the  gland  which  sur- 
rounds the  deep  part  of  the  cartilage,  there  is  a  deeper  gland  of  Harder  (Glandula 
palpebrce  tertisB  profunda),  which  is  surrounded  by  a  distinct  capsule  and  a  blood- 
sinus.  This  gland  is  brownish  or  yellowish-gray  in  color,  elliptical  in  outline,  and 
about  an  inch  (2  to  3  cm.)  in  length.  It  is  situated  deeply  below  the  attachment  of 
the  inferior  oblique  muscle. 
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of  three.    They  are  most  developed  on  the  neck  and  back.    The  bristles  about  the 
snout  and  the  chin  are  sinus  hairs. 

The  claws  and  their  matrix  resemble  those  of  the  ox,  but  the  bulbs  are  more 
prominent  and  form  a  greater  part  of  the  ground  surface;  they  are  also  better 
defined  from  the  sole,  which  is  small.  The  claws  of  the  accessory  digits  are  more 
developed  and  their  parts  better  differentiated  than  those  of  the  ox. 

The  olfactory  region  is  extensive  in  correlation  with  the  large  size  of  the 
olfactory  bulbs;  the  mucous  membrane  here  is  brown  in  color. 
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THE  EYE 

The  posterior  margin  of  the  orbit  is  formed  by  the  orbital  ligament,  as  in  the 
pig.  The  orbital  axes  if  produced  backward  would  include  an  angle  of  about  79°, 
the  optic  axes  an  angle  of  about  92.5°  (Koschel). 

The  lower  eyelid  has  no  distinct  cilia.  The  inner  angle  is  wide,  the  lacus 
lacrimalis  shallow,  and  the  caruncula  lacrimalis  small  and  yellowish-brown.  The 
conjunctival  epithelium  is  cylindrical,  with  many  goblet  cells.  The  gland  which 
surrounds  the  deep  end  of  the  cartilage  of  the  third  eyelid  is  large  and  pink;  it  is  a 
mixed  gland. 

The  lacrimal  gland  is  flat  and  lies  chiefly  under  the  orbital  ligament.  It  is 
pink  in  color  and  mixed  in  structure.  The  naso-lacrimal  duct  is  variable  in  arrange- 
ment and  may  differ  on  the  two  sides.  It  may  open  into  the  inferior  meatus  im- 
mediately after  its  emergence  from  the  osseous  lacrimal  canal;  thence  it  continues 
forward  and  opens  on  the  lateral  wall  of  the  nostril  below  the  inferior  turbinal  fold. 

The  eyeball  is  almost  spherical  and  is  relatively  large,  especially  in  the  small 
breeds.  The  sclera  is  thick  in  the  ciliary  region,  where  it  contains  a  well-developed 
venous  plexus;  in  the  vicinity  of  the  equator  it  is  thin,  and  the  chorioid  shows 
through  it.  The  cornea  is  almost  circular.  The  chorioid  is  richly  pigmented, 
and  presents  a  well-defined  tapetum  cellulosum;  this  is  somewhat  triangular  in 
outline  and  has  a  metallic  luster.  Its  color  is  often  golden  green,  shading  to  blue 
peripherally,  but  the  blue  tone  may  predominate,  and  in  other  cases  it  is  mainly 
golden  yellow  or  reddish-yellow.  The  appearance  is  due  to  several  layers  of  peculiar 
flattened  polygonal  cells.  The  ciliary  muscle  is  more  developed  than  in  the  other 
species.  The  iris  is  commonly  light  or  yellow  brown,  but  not  rarely  has  a  blue 
tinge;  the  color  often  differs  in  the  two  eyes.  The  pupil  is  round;  its  edge  is 
either  smooth  or  bears  minute  round  prominences.  The  retina  presents  a  round 
area  centralis  external  to  the  optic  papilla.  The  latter  is  variable  in  outline; 
commonly  it  has  the  form  of  a  triangle  with  the  angles  rounded  off,  but  is  often 
round  or  oval.  Branches  of  the  central  vessels  of  the  retina  radiate  from  the 
middle  of  the  papilla.  The  surfaces  of  the  lens  are  not  so  strongly  curved  as  in 
the  other  domestic  animals,  and  there  is  little  difference  in  the  radius  of  curvature 
of  the  two  surfaces. 

THE  EAR 

The  external  ear  differs  greatly  in  size  and  form  in  the  various  breeds;  in  most  it 
is  relatively  wide  and  thin  and  the  greater  part  of  it  hangs  down  over  the  opening. 
The  anterior  border  has  a  prominence  (Spina  helicis)  at  its  lower  part,  and  below 
this  it  divides  into  two  branches  (Crura  helicis).  One  of  these  continues  doiMi  to  a 
blunt  point,  while  the  other  turns  in  to  the  cavity  of  the  concha.     The  posterior 
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The  cUws  (Ungues)  correspond  in  form  to  the  ungual  part  of  the  distal  pha- 
langes which  they  inclose.  The  horn  of  the  claw  consists  of  a.  body  or  wall  and  a 
sole.  The  former  is  strongly  curved  in  both  directions,  and  is  compressed  laterally. 
Its  root  or  coronary  border  fits  into  the  depression  under  the  bony  collar  or  ungual 
crest  of  the  third  phalanx  and  is  covered  by  skin.  The  lateral  borders  converge 
and  inclose  the  sole  anteriorly.  The  matrix  presents  a  coronary  part  which  bears 
papills  only  near  the  coronary  border.  On  the  dorsal  surface  it  is  thickened 
to  form  a  ridge,  and  the  corresponding  part  of  the  homy  covering  is  thick  and 
maintains  the  pointed  character  of  the  claw.  The  matrix  of  the  sides  of  the  wall 
bears  small  laminse  which  converge  to  the  matrix  of  the  sole.  The  latter  is  papil- 
lated.     When  the  flexor  muscles  are  inactive,  the  distal  phalanges  and  the  claws  are 


Fill,  5S7.— P*i«  aw  P«w  OF  Doo.  Fio.  688,— Hai 

■rpal  pel:   b,  iiiefu*rpal  pad;   c'-c',  ditptti  puis.  a,  <■'.  Cc 

(From  LeueriiLg'a  AlLaa.)  e.  Hole;  d.  jwclii 


maintained  in  dorsal  flexion  by  two  elastic  ligaments.  These  arise  from  the 
tubercles  at  the  proximal  end  of  the  second  phalanx  and  converge  to  the  dorsal 
aspect  of  the  ungual  crest  of  the  third  phalanx. 

OLFACTORY  AND  GUSTATORY  ORGANS 

The  olfactory  region  lies  above  the  lamina  transversa,  which  separates  it  from 
the  naso-pharyngeal  meatus.  The  mucous  membrane  is  distinguished  by  its 
thickness  and  yellow  color,  and  is  very  extensive.  It  covers  about  half  of  the  large 
ethmoturbinals,  and  one-third  to  one-half  of  the  septum  nasi.  The  ethmoturbinal 
which  projects  into  the  frontal  sinus  and  the  adjacent  inner  wall  of  the  sinus  b 
olfactory  in  character.  Olfactory  nerve-fibers  ramify  in  the  vomero-nasal  organ 
(of  Jacobson). 

The  gustatory  apparatus  presents  no  special  features  of  importance. 
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Apical  lobe  of  lungs  of  ox,  462| 

4d3 
Aponeuroses,  211 
Aponeurosis   of   external   ob- 
lique muscle.  246 
of  internal  oblique  muscle, 

248 
of    transversus    abdominis 

muscle,  249 
pharyngeal,  350 
Appendages  of  skin,  762 
Appendix  testis,  485 

ventriculi  laryngis,  447 
Aquseductus  cochlese,  759 

vestibuli,  758 
Aqueduct  of  cerebrum,  664 

of  Sylvius,  664 
Aqueous  humor,  746 
Arachnoid  granulations,  647 
Arachnoidea,  646 

spinal,  647 
Arch,    alveolar,    superior,    of 
horse,  69 
of  aorta,  535 
of  cricoid  cartilage,  441 
plantar,  581 
venous,  595 
zygomatic,  56,  67 
Arciforra  ligaments,  182 
Arcuate  fibers,  external,  657, 
658 
internal,  658 
of  cerebellum,  661 
Arcus  terminalis,  564 
venosus  plantaris,  599 
volaris,  595 
Area  acustica,  662 
of  ox,  715 
centralis  retina,  746 
cochleie,  759 
parolfactoria,  671 
radicularis  ventralis,  649 
tentorial,  668 
vestibularis  superior,  759 
Arm,  bones  of,  28 
muscles  of,  259 
of  ox,  muscles  of,  302 
of  pig,  muscles  of,  314 
Arrectores  pilorum,  763 
Arterial  circle  of  Willis,  546 
plantaris  lateralis  of  ox,  620 
reticularis  of  ox,  615 
Arteries  or  artery,  534,  535 
abdominal,  anterior,  541 

posterior,  579 
alveolar,  552 
of  dog,  635 
of  pig,  627 
anastomosis  of,  524 
an^lar,  of  eye,  550 

of  ox,  611 
antibrachial,  of  dog,  635 
asternal,  541 
auricular,  550 
of  dog,  635 
of  ox,  GU 
of  pi^r,  627 
posterior,  550 
axillary,  ')'>() 
basilar,  546 
bicipital,  of  dog,  635 
brachial,  53H,  556 
doop,  550 
of  (log,  633,  635 


Arteries,  brachial,  of  ox,  609, 
612 

of  pig,  627 
brachiocephahc,  538 

of  dog,  633 

of  pip,  627 
bronchial,  457,  565 

of  ox,  614 

of  pig,  627 
broncho-oesophageal,  565 
buccinator,  555 

of  pig,  627 
csecal,  570 

carotid,  common,  541 
of  dog,  634 
right,  542 

external,  547 
of  ox.  611 

internal,  546 

of  dog,  633,  634 

of  ox,  610 

of  pig,  627 
central,  of  retina,  554 
cephalic,  541 
cerebral,  546 

posterior,  546 
cerebrospinal,  545 

of  dog,  634 
cervical,  deep,  540 

inferior,  541 

of  dog,  633 

of  ox,  609 

of  pig,  627 

superior,  540 
ciliary,  554 
circumflex,  anterior,  558 

external,  577 
of  ox,  619 

of  dog,  635 

of  ox,  612 

of  scapula,  556 

posterior,  556 
coccygeal,  lateral,  577 

middle,  575 

of  dog,  641 

of  ox,  618 
coeliac,  566 

of  dog,  638 

of  ox,  614 

of  pig,  627 
colic,  570 
communicating      posterior, 

546 
condyloid,  545 

of  dog,  634 

of  ox,  611 
coronary,  535,  537 

of  dog,  632 

of  ox,  609 
cremasteric,  578 
dental,  552 

inferior,  555 
digital,  564 

common,  563 
of  ox,  621 

external,  of  ox,  614,  620 

of  dog,  637,  641 

of  pig,  629,  630 
dorsal,  5,38 

of  dog,  633 

of  ox,  609 
dorso-intercostal,  538 
end,  524 
ethmoid,  554 


Arteries,  external  coat,  525 
facial,  547 

of  dog,  635 

transverse,  550 
femoralj  579 

antenor,  580 

deep,  580 

of  dog,  639 

of  ox,  619 

of  pig,  630 

posterior,  580 
femoro-popliteal,  580 
frontal,  553 
gastric,  506 

of  dog,  638 
gastro-duodenal,  569 
gastro-epiploic,  56«,  670 
gastrohepatic,  of  pig,  627 
gastrosplenic,  of  dofE.  638 
gluteal,  anterior,  577 

of  dog,  641 

of  ox,  619 

posterior,  575 
hemorrhoidal,  594 

of  dog,  641 
hepatic,  377,  567 

of  dog,  638 

of  ox,  614 
hypogastric,  573 
iaeal,  570 
ileocsM^al,  570 
ileo-c»co-colic,  of  ox,  617 
iliac,  circumflex,  578 
of  dog,  639 

external,  578 
of  ox.  619 

internal,  573 
of  ox,  618 
iliaco-femoral,  577 

of  ox,  619 
ilio-lumbar,  577 

of  dog,  641 

of  ox,  619 

of  pig,  630 
incisor,  552 
infraorbital,  555 

of  dog,  635 

of  pig,  627 
intercoetal,  565 

of  ox,  614 

of  pifij,  627 
internal  coat  of,  525 
interosseous,  common,  561 

dorsal,  562 

of  dog,  635 

of  ox,  612 

recurrent,  561 
intestinal,  570 
intima  of,  525 
ischiatic,  575 

of  ox,  619 
labial,  549 

of  ox,  611 

superior,  550 
lacrimal,  553 
laryngeal,  of  ox,  610 
Ungual,  548 

of  dog,  634 

of  ox,  611 
lumbar,  571,  573 

of  ox,  618 

of  pig,  629 
malar,  555 
mammary,  580 


INDEX 


785 


Arteries,  mammary,  of  ox,  619 
masseteric,  inferior,  547 

of  ox,  612 
mastoid,  545 
maxillary,  external,  547 

internal,  551 
of  ox,  612 

of  dog,  635 

of  ox,  61 1 

of  piK.  627 
maxilio-muscular,  547 
median,  559 

of  ox,  612 
meningeal,  anterior,  546 

middle,  552 

of  dog^  634 

posterior,  545 
mental,  552 
mesenteric,  great,  570 

of  dog,  638 

of  ox,  615 

of  pig,  628,  629 

posterior,  of  ox,  618 

small,  571 
metacarpal,  dorsal,  562 

external  volar,  562 

internal  volar,  562 

large,  563 

of  dog,  635,  636,  637 

of  ox,  614 

of  pig,  629 

palmar,  563 
metatarsal,  581 

dorsal,  585 
of  ox,  620 

great,  585 

internal  superficial  plan- 
tar, 619 

of  dog,  640,  641 

of  pig,  630 
middle  coat  of,  525 
nasal,  550 

of  ox,  611 
nutrient,  of  femur,  580 

of  humerus,  559 

of  tibia,  581 
obturator,  577 

of  ox,  619 
occipital,  544 

of  dog,  634 

of  ox,  611 

of  pig,  627 
cpsopnageal,  565,  567 

of  ox,  614 

of  pig,  627 
of  adrenal  bodies  of  horse, 

478 
of  articulations,  171 
of  bladder  of  horse,  477 
of  bulb,  575 
of  clitoris,  575 
of  conjunctiva,  737 
of  corpus  callosum,  546 
of  dog,  633 
of  external  ear,  752 
of  eyelids,  737 
of  Fallopian  tubes  of  mare, 

511 
of  first  phalanx,  564 
of  hoof,  771 
of  internal  ear,  761 
of  ox,  609 

of  pelvic  limb  of  ox,  619 
of  penis,  496 

50 


Arteries  of  penis,  dorsal,  580 
of  pig,  627 

of  plantar  cushion,  564 
of  rete  carpi  volare,  562 
of  retina,  746 
of  second  phalanx,  564 
of  skin.  762 
of  small  intestine,  570 
of  third  phalanx,  564 
of  tympanum,  755 
of  uterus,  513 
of  vagina,  514 

of  vascular  tunic  of  eye,  744 
omaso-abomasal,  of  ox,  615 
ophthalmic,  553 

of  dog,  635 

of  ox,  612 
orbital,  555 
ovarian,  571 

of  mare,  510 
palatine,  555 

of  pif ,  627 
palato-labial,  555 
pancreatic,  569 
pancreatico-duodenal,  569 
parotid,  543 

of  pig,  627 
perineal,  574 

of  dog,  641 
peroneal,  585 
perpendicular,  564 
pharyngeal,  548 

of  ox,  611 
phrenic,  565 

of  ox,  614 
phrenico-abdominal,  of  dog, 
639 

of  pig,  628 
plantar,  581 

of  dog,  640 

of  ox,  619 
popliteal,  581 

of  ox,  619 

of  pig,  630 
preplantar,  564 
prepubic,  579 
prevertebral,  545 
pteiygoid,  552 
pudic,  external,  580 

internal.  573 

of  pig,  mo 
pulmonary,  457,  524,  535 
pyloric,  569 
radial,  anterior,  559 

of  aog,  635 

of  ox,  613 

posterior,  559 
of  ox,  612 
renal,  475,  571 

of  dog,  639 

of  ox,  618 

of  pig,  628 
reticular,  of  ox,  615 
ruminal,  of  ox,  615 
sacral,  lateral,  575 

middle,  of  ox,  618 

of  ox,  619 
saphenous,  580 

of  dog,  640 

of  ox,  619 

of  pig,  mo 

sheatn  of,  525 
spermatic,  487,  489,  571 
of  dog,  639 


Arteries,  spermatic,  of  ox,  618 

of  pig,  627 
sphenopalatine,  555 
splenic,  569 

of  dog,  638 

of  ox,  615 

of  pig,  628 
staphyline,  555 
structure  of,  525 
stylomastoid,  550 
subcostal,  539 

of  dog,  633 

of  ox,  609 
sublingual,  548 

of  do^,  635 
submaxillary,  547 
submental,  549 
subscapular,  556 

of  dog,  635 

of  ox,  612 
supraorbital,  553 
suprascapular,  556 
systemic,  524 
tarsal,  external,  581 

of  pig,  630 

perforating,  585 
temporal,  anterior  deep,  553 

of  dog,  635 

of  ox,  612 

posterior,  deep,  552 

superficial,  550 
terminal,  524 
thoracic,  external,  541 

internal,  540 

of  dog,  633 

of  ox,  609 

of  pig,  627 
thoracico-dorsal,  556 
thyroid,  accessory,  543 

of  ox,  610 

of  pig,  627 
thyro-laryn^eal,  543 
tibial,  anterior,  583 

of  dog,  641 

of  ox,  620 

of  pig,  630 

posterior,  581 

recurrent,  581 
tympanic,  552 
ulnar,  559 

of  dog,  637 

of  ox,  613 

superior  collateral,  of  ox, 
612 
umbilical,  574,  606 

of  ox,  619 
uterine,  571 

middle,  578 

of  dog,  641 

of  ox,  619 

posterior,  574 
utero-ovarian,  571 

of  dog,  639 

of  ox,  618 
vertebral,  540 

of  dog,  633 

of  ox,  609 
vesical,  574 
vesicoprostatic,  574 
volar,  deep,  562 

of  second  phalanx,  564 
Arthrodia,  172 
Arthrology,  169 
comparative,  203 
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Articular  cartilage,  170 

discs,  171 
Articularis  genu  muscle  of  ox, 

307 
Articulatio    carpi    of     horse, 

183 
Articulations,  169,  172 
abduction  of,  172 
adduction  of,  172 
angular  movements,  171 
arteries  of,  171 
atlan  to-axial,  176 
atlanto-occipital,  176 
basi-comual,  180 
capsule,  170 
carpal,  183 

of  dog,  205 

of  ox,  205 

of  pig,  205 
carpo-metacarpal,  183 
cavity  of,  170 
chondro-stemal,  178 
circumduction  of,  171 
classification  of,  169 
coccygeal,  175 
coffin,  189 
costo-central,  177 
costo-chondral,  178 
costo-transverse,  177 
costo- vertebral,  177 
crico-arjrtcnoid,  444 
crico-thyroid,  444 
dorsal  flexion  of,  171 
elbow,  181 

of  dog,  205 

of  ox,  205 

of  pig,  205 
extension  of,  171 
femoro-patellar,  194 
femoro-tibial,  196 
fetlock,  185 
flexion  of,  171 
folds  of,  170 

gliding  movements  of,  171 
Eip,  192 

of  dog,  203 

of  ox,  209 

of  pig,  209 
hock,  199 

of  dog,  210 

of  ox,  210 

of  pig,  210 
hvoiaean,  ISO 
intercarpal,  183 
intercentral,  173 
intercomual,  180 
intermetacarpal,     of     dog, 
206 

of  ox,  206 

of  pig,  206 
intomeural,  173 
interphaliingoal,  distal,   189 

of  tlog,  '2m 

of  ox,  2()H 

of  pig,  2()S 

proximal,  1H8 
intertransverse,  175 
kmr,  1S3 
metaoarpo-phalangoal,  185 

of  (log,  2()S 

of  ox,  2(H> 

of  pig,  2()H 
moval)le,  170 
movement t!  of,  171 


Articulations,  nerves  of,  171 
of  larynx,  444 
of  pelvic  limb,  190 
of  dog,  209 
of  ox,  209 
of  pig,  209 
of  ribs,  177 
of  skull,  179 
of  thoracic  limb,  180 
of  dog,  205 
of  ox,  205 
of  pig,  205 
of  thorax,  177 
of  dog,  204 
of  ox,  204 
of  pig,  204 
overextended,  171 
pastern,  188 
plantar  flexion  of,  171 
radio-carpal,  183 
radio-ulnar,  182 
rotation  of,  172 
sacral,  175 
sacro-iliac,  190 
of  dog,  209 
of  ox,  209 
of  pig,  209 
shoulder,  180 
of  dog,  205 
of  ox,  205 
of  pig,  205 
sternal,  178 
stifle,  194 
of  dog,  209 
of  ox,  209 
of  pig,  209 
surfaces  of,  170 
synovial  layer  of,  170 
temporo-hyoid,  ISO 
temporo-mandibular,  179 
of  dog,  204 
of  ox,  204 
of  pig,  204 
thyro-hyoid,  444 
tibio-fibular,  199 
of  dog,  210 
of  ox,  209 
of  pig,  210 
tibio-tarsal,  199 
true,  170 
veins  of,  171 
vertebral  column,  172 
of  dog,  204 
of  ox,  203 
of  pig,  204 
\nlli  of,  170 
volar  flexion  of,  171 
Arytenoid  cartilages  of  larvTix, 
443 
of  dog,  467 
of  ox,  459 
of  pig,  4()5 
ligament,  transverse,  of  lar- 
ynx, 444 
Arytenoideus  transvorsus  mus- 
cle of  larynx  of  horse,  446 
Asternal  artery,  541 
ril)s,  25 

of  horse,  43 
Astragalo-calcaneal  ligaments, 

202 
Ast ragalrvscaplioid  Hganients, 

202 
Atlantal  gland  of  ox,  623 


Atlanto-axial    articulation    of 
horse,  176 
ligament,  inferior,  176 
superior,  176 
Atlanto-occipital  artirulatitm, 
176 
membrane,  inferior,  176 
superior,  176 
Atlas,  33,  34 
of  dog,  150 
of  ox,  112 
of  pig,  147 
Atrio-venlricular     groove     « f 
heart,  527 
opening  in  left  atrium,  530 
in  right  atrium,  .VW) 
left,  of  ventricle,  533 
right,  of  ventricle,  oiJl 
Atrium  of  heart,  529 
left,  530 
right,  529 

openings  in.  520 
sinus  of,  529 
ventriculi  of  ox,  393 
Auditory  canal,  external,  747, 
748 
meatus,  external,  50,  74s 

internal,  56,  759 
nerve,  686 
ossicles,  754 

process,  external,  50,  67 
tube,  755 
Auricle  of  horse,  747 
Auricular  artery,  anterior,  .V^l 
of  dog,  6Ii5 
of  pig,  627 
posterior,  550 
of  ox,  61 1 
branch  of  vagus,  6s7 
cartilage,  748 
lymph  gland  of  dog,  (V13 
muscles,  749 
of  dog,  780 
of  ox,  774 
nerve,  685 

posterior,  695 
vein,  588 
Auriculopalpebral  nerve,  68.*) 
of  dog,  7*29 
of  ox,  717 
Axillary  arter>',  556 

ligament  of  Helmholtz,  7.'.') 
lymph  glands,  605 
of  dog,  643 
of  ox,  625 
of  pig,  631 
ner\'e  of  horse,  697 
Axis,  34 

development  of,  35 
lent  is,  747 
of  dog,  150 
of  ox,  112 
of  pelvis,  97 
of  ox,  l.'i3 
of  pig,  137 
optic,  740 
Azygos  uvulsp,  muscle  of,  XiS 


Back,  fasciff  of,  235 
superficial,  235 
muscles  of,  235 
of  dog,  muscles  of,  325 
of  ox,  muscles  of,  300 
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Back  of  pig,  muscles  of,  313 
Ball-and-socket  joint,  172 
Bands,  longitudinal,  of  csecum, 
364 
muscular,  of  great  colon,  368 
Bars  of  hoof,  764 
Bartholin's  ducts  of  mare,  515 

glands  of  cow,  519 
Basi-cornual  articulation,  180 
Basihyoid  bone,  64 
Basilar  artery,  546 
plexus,  592 

venous,  592 
process,  48 
of  third  phalanx,  91 
B^is  pedunculi,  684 
Belly  of  muscle,  212 
Biceps  brachii,  259 
of  dog,  322 
of  pig,  314 
femoris  muscle,  278 
of  dog,  326 
of  ox,  306 
of  pig,  316 
rotator  tibialis,  280 
of  ox,  302 
Bicipital  artery  of  dog,  635 
bursa  of  horse,  259 
groove  of  humerus,  79 
tuberosity  of  radius,  81 
of  scapula,  77 
Bicuspid  valve,  533 
Bifurcation  of  trachea,  449 
Bile-duct,  common,  of  sheep, 
410 
of  dog,  431 
of  ox,  398 
of  pig,  419,  422 
Bipennate  muscle,  212 
Biventer    cervicis    muscle    of 

dog,  325 
Bladder,  469,  475 
arteries  of,  477 
blood-supply  of,  477 
fixation  of,  476 
lateral  ligaments  of,  476 
lymph  vessels  of,  477 
middle  ligament  of,  476 
mucous  coat  of,  476 
muscular  coat  of,  476 
neck  of,  416 
nerves  of,  477 
of  dog,  484 
of  ox,  480 
of  pig,  483 
relations  of,  476 
round  ligament  of,  476 
serous  coat  of,  476 
sphincter  of,  476 
structure  of,  476 
trigonum  of,  476 
veins  of,  477 
vertex  of,  476 
Blind  sacs  of  rumen  of  ox,  392 
Blood-vascular    system,    524, 
525 
of  dog,  632 
of  ox,  608 
Blood-vessels,  524 

of  cornea,  742 
Body,  ciliary,  743 
geniculate,  665 
of  dog,  725 
of  ox,  716 


Body,  mammillary,  665 
of  dog,  726 
pineal,  665 

of  ox,  716 
pituitary,  664,  665 
of  dog,  726 
of  ox,  716 
restiform,  656 
vitreous,  746 
of  ox,  774 
Bone  or  bones,  acetabulum,  of 

pig,  148 
acromion,  of  dog,  162 
air-spaces,  21 
arteries,  21 
atlas,  33 

of  dog,  150 

of  ox,  112 

of  pig,  137 
axis,  34 

of  dog,  150 

of  ox,  112 

of  pig,  137 
basihyoid,  64 
carpal,  28,  83 

of  dog,  164 

of  ox,  129 

of  pig,  147 
cartilage,  22 
cavities,  23 

chemical  composition,  23 
chevron,  of  dog,  152 
clavicle,  27 

of  dog,  162 
compact  substance,  20 
coracoid,  27 
cranial,  27,  47 

of  dog,  154 

of  ox,  115 

of  pi^,  139 
depressions,  23 
descriptive  terms,  23 
development  and  growth,  22 
digital,  28,  30 
diploe,  21 
eminences,  23 
ethmoid,  52 

of  dog,  157 

of  ox,  116 

of  pig,  142 
facial,  27,  57 

of  dog,  157 

of  ox,  120 

of  pig,  142 
femur,  29,  97 

of  dog,  167 

of  ox,  133 

of  pig,  148 
fibula,  29,  104 

of  dog,  168 

of  ox,  134 

of  pig,  149 
flat,  19 
frontal,  55 

of  dog,  155 

of  ox,  118 

of  pig,  141 
hock,  105 

of  ox,  134 

of  pig,  149 
humerus,  28,  77 

of  dog,  162 

of  ox,  127 

of  pig,  146 


Bone,  hyoid,  64 

of  dog,  159 

of  ox,  122 

of  pig,  144 
ilium,  29,  93 

of  dog,  165 

of  ox,  131 

of  pigj  148 
interpanetal,  53 

of  dog,  155 

of  ox,  116 

of  pig,  140 
irregular,  19 
ischium,  29,  95 

of  dog,  165 

of  ox,  131 

of  pig,  148 
lacrimal,  61 

of  dog,  158 

of  ox,  121 

of  pig,  143 
long,  19 

lymph- vessels,  21 
malar.  62 

of  dog,  158 

of  ox,  121 

of  pig,  143 
mandible,  63 

of  dog,  158 

of  ox,  122 

of  pig,  143 
marrow,  21 
maxilla,  58 

of  dog,  157 

of  ox,  120 

of  pig,  142 
medtdlary  arteries,  21 

cavity,  20     . 
membrane.  22 
metacarpal,  28,  87 

of  dog,  164 

of  ox,  130 

of  pig,  147 
metatarsal,  30,  110 

of  dog,  168 

of  ox,  135 

of  pig,  149 
nasal,  61 

of  dog,  158 

of  ox,  121 

of  pig,  143 
navicular,  92,  111 
nerves,  21 
number,  19 
occipital,  47 

of  dog,  154 

of  ox,  115 

of  pig,  139 
of  arm,  28 
of  face,  27 
of  forearm,  28 
of  forefoot,  28 
of  hand,  28 
of  leg,  29 

of  pelvic  limb,  29,  92 
of  dog,  165 
of  ox,  131 
of  pig,  148 
of  skull,  27,  47 

of  dog,  153 

of  ox,  115 

of  pig,  139 
of  thoracic  limb,  27,  74 
of  dog,  162 
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Bones,  of  thoracic  limb  of  ox, 
127 
of  pig,  146 
of  thorax,  27,  47 

of  dog,  153 

of  ox,  1 15 

of  pig,  139 
OS  coxffi,  29,  92 

of  pig,  148 
palatine,  60 

of  ox,  120 

of  pig,  142 
panetal,  54 

of  dog,  155 

of  ox,  117 

of  pig,  140 
patella,  29,  104 

of  dog,  168 

of  ox,  134 

of  pig,  149 
pelvic,  96 

of  dog,  167 

of  ox,  132 

of  pig.  148 
perforations,  23 
periosteal  arteries,  21 
periosteum,  21 
phacoid,  of  cat,  164 
phalanges,  29,  89,  111 

of  dog,  165 

of  ox,  130,  136 

of  pig,  148,  150 
physicfd  properties,  23 
premaxilla,  59 

of  dog,  157 

of  ox,  120 

of  pig,  142 
prenasal,  of  pig,  143 
prominences,  23 
pterygoid,  60 

of  dog,  158 

of  ox,  121 

of  pig,  143 
pubic.  29,  95 

of  dog,  167 

of  ox,  131 

of  pig,  148 
radius,  28,  80 

of  dog,  163 

of  ox,  127 

of  pig,  147 
red  marrow,  21 
ribs,  25,  43 

of  dog,  153 

of  ox,  1 14 

of  pig,  138 
rostri,  of  pig,  143 
sacrum,  39 

of  dog,  151 

of  ox,  1 14 

of  pig,  i:i8 
scapula,  27,  74 

of  dog,  162 

of  ox,  127 

of  pig,  146 
sesamoid,  21»,  92,  111 

devoloping  in  tendon  tis- 
sue, 211 

dist.il,  29 

of  dog,  1()5 

of  ox,  131,  136 

of  pig.  14H 

proMiniil,  29 
short,  19 


Bone,  sinuses,  21 
sphenoid,  50 

of  dog,  156 

of  ox,  115 

of  pig,  141 
spongy  substance,  20,  21 
sternum,  26,  45 

of  dog,  153 

of  ox,  1 15 

of  pig,  139 
structure  of,  20 
tarsal.  29,  105 

of  dog,  168 

of  ox,  134 

of  pig,  149 
temponed,  55 

of  dog,  156 

of  ox,  120 

of  pig,  141 
thigh,  29 
thorax,  47 

of  dog,  153 

of  ox,  115 

of  pig,  139 
tibia,  29,  100 

of  dog,  167 

of  ox,  134 

of  pig,  149 
Ubial,  29 
tissue,  20 
tubula  vitrea,  21 
turbinal,  62,  438 

of  dog,  158 

of  ox,  122 

of  pig,  143,  465 
ulna,  28,  82 

of  dog,  163 

of  ox,  128 

of  pig,  147 
veins.  21 
vertebrje,  24,  31 

anticUnal,  42 

caudal,  24 

cervical,  24 

coccygeal,  24,  41 

diaphragmatic,  42 

lumbar,  24,  38 

of  dog,  150 

of  ox,  112 

of  pig,  136 

sacral,  24 

thoracic,  24,  35 
vessels,  21 
vomer,  63 

of  dog,  158 

of  ox,  122 

of  pig,  143 
yellow  marrow,  21 
zygomatic,  of  horse,  62 
Brachia  conjunctiva,  661 
Brachial  artery,  5:i8,  556 

deep,  559 

of  dog,  ♦>33,  635 

of  ox,  009,  612 

of  pig,  627 
plexus.  69(> 

of  dog,  730 

of  ox,  717 

of  pig,  723 
trieeps,  2()0 
vein,  593 

of  dog,  642 
Brachitilis  antieus,  200 
musele,  260 


Brachialis  muscle  of  dog.  332 

of  pig,  315 
Brachiocephalic  artery,  538 
of  dog,  633 
of  pig,  627 
trunk  of  aorta,  537 
veins  of  dog,  €41 
Brachio-radiaus  muscle  of  dog, 

322 
Brachium  pontis,  659 
Brachycepnalic  breed  of  do^, 

159 
Brain,  development  of,  655 
of  dog,  724 
of  horse,  652 
of  ox,  715 
of  pig,  720 
veins  of,  592 
Bristles  of  pig,  778 
Broad  ligaments  of  uterus,  35^ > 
of  bitch,  523 
of  cow,  518 
of  mare,  513 
Broca's  parolfactory  area,  671 
Bronchi,  interlobular,  457 
of  dog,  468 
of  horse,  450,  456 

structure  of,  456 
of  ox,  460 
of  pi^,  466 
Bronchial  artery,  457,  565 
of  ox,  614 
of  pig,  627 
branches  of  lung?,  456 

of  vagus,  690 
lymph  glands,  457,  603 
of  dog,  643 
of  pig,  631 
vein,  587 
Bronchioles,  lobular,  457 

respiratory,  457 
Broncho-cEsophagcal    artery, 

565 
Brush  of  ox,  775 
Buccal  fascia,  213 
glands,  332 
of  ox,  383 
of  pig,  410 
nerve,  685 
of  dog,  729 
of  ox,  717 
of  pig,  722 
Buccinator  arter>%  555 
of  pig,  627 
muscle,  216 
of  dog,  318 
of  ox,  295 
ner>'e  of  horse,  681 
vein,  590 
of  pig,  630 
Bulb  of  hair,  763 
olfactory,  671 
of  dog,  727 
of  ox,  717 
of  pig,  721 
Bulbar  conjunctiva,  736 

fa.scia  of  horse,  738 
Bulbi  vestibuli  of  mare,  515 

olfactorius,  671 
Bulbo-cavemosus    muscle     <rf 
penis  of  ox.  503 
of  urethra  of  hor>*e,  499 
Bulbo-urethral  glands  of  doc. 
606 
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Bulbo  -  urethral     glands     of 
horse,  493 
structure  of,  494 
of  ox,  503 
of  pig,  505 
Bulbus  aortse,  536 

oculi,  739 
Bulla,  lacrimal,  of  ox,  121 

ossea.  57 
Burdach's  column,  652 
Bursa,  bicipital,  259 
navicular,    of   deep    digital 

flexor  muscle,  272 
of    biceps    femoris    muscle, 

279,280 
of    flexor    pedis  perforatus 

muscle,  293 
of  gastrocnemius  muscle,  290 
of  rectus  femoris  muscle,  284 
of    semitendinosus    muscle, 

280 
ovarica  of  mare,  511 
ovarii  of  bitch,  522 
podotrochlearis,  272 
supra-atloid,  174 
supra-spinous,  of  horse,  175 
of  anterior  digital  exten- 
sor musclcj  265 
synovial,    of    infraspinatus 
muscle,  256 
of  lateral  digital  extensor 

muscle,  266 
of  teres  minor  muscle,  257 
Bursal    synovial    membrane, 
211 


Cmcal  artery,  570 

lymph  glands  of  pig,  632 
Cseco-cohc  fold,  367 

orifice,  364 
Csecum,  363 

of  dog,  431 

of  ox,  398 

of  pig,  420 

of  sheep,  409 

cupulare,  760 

vestibulare,  760 
Calcaneo-culx)id       ligaments, 

202 
Calcaneo-cunean      ligaments, 

202 
Calcaneo-metatarsal  ligament, 

201 
Calraneo-scaphoid     ligament, 

202 
Calil)er  of  great  colon  of  horse, 

367 
Callosal  sulcus,  669 
Callosomarginal  fissure,  669 
of  dog,  727 
of  ox,  716 
of  pig,  721 
Calyces  majores,  480 

minores,  480 
Camera  oculi,  746 
Canal,  alar,  51 

auditory,  external,  748 

carotid,  156 

carpal,  86 

cer\'ical,  of  cow,  518 
of  mare,  512 

condyloid,  of  ox,  115 

dental,  inferior,  of  horse,  64 


Canal,    dental,    superior,    of 
horse,  59 
facial,  of  horse,  56 
femoral,  of  horse,  282 
for    naso-lacrimal    duct    of 

horse,  71 
infraorbital,  of  horse,  59 
inguinal,  of  horse,  249 
lacrimal,  osseous,  of  horse, 

61 
mandibular,  of  horse,  64 
medullary,  of  metacarpus  of 

ox,  130 
naso-palatine,  of  ox,  384 
of  (iartner,  519 
of  tarsus  of  horse,  109 
of  temporal  bone  of  dog,  156 
palatine,  of  horse,  58 
parieto-temporal,  of  horse, 

54,57 
petro-basilar,  of  dog,  156 
pterygoid,  of  horse,  51,  61 
sacral,  of  horse,  41 
semicircular,    membranous, 
760 
osseous,  758 
semilunar,  91 
spiral,  of  cochlea,  759 
subsphenoidal,  of  horse,  51 
supraorbital,  of  ox,  119 
vertebral,  of  horse,  42 
Vidian,  of  horse,  51,  61 
Canalis  centralis,  650 
Canine  teeth,  338,  341,  346 
of  dog,  425 
of  ox,  386 
of  pig,  412 
Canthi  of  eye,  735 
Capillaries,  524 
Capped  hock,  293 
Capsular  ligament,  170 
Capsularis    muscle     of    dog, 
328 
of  horse,  258,  286 
of  ox,  307 
of  pig,  314,  317 
Capsule,  external,  675 
fibrous,  of  liver,  376 
internal,  676 
joint,  170 

of  horse,  174 
of  articulation,  176 
of  carpal  joints,  183 
of  coffin  joint,  180 
of  elbow  joint,  181 
of  femoro-patellar  articula- 
tion, 194 
of     femoro-tibial     articula- 
tion, 197 
of  fetlock  joint,  185 
of  hip  joint,  192 
of  hock  joint,  200 
of  lens,  747 
of  pastern  joint,  188 
of    sacro-iliac    articulation, 

190 
of  shoulder  joint,  180 
of  temporo-mandibular  ar- 
ticulation, 179 
of  tenon,  738 
of  til)io-fibular  articulation, 

199 
splenic,  379 
Caput  laterale  tricipitia,  261 


Caput  longum  tricipitis,  261 

mediale  tricipitis,  261 
Cardiac   broncnus   of   vagus, 
690 
glands  of  stomach  of  horse, 

360 
impression  of  lungs  of  horse, 

454 
lobe  of  lungs  of  ox,  463 
muscle,  211 
ner\'e8,  712 

notch  of  lungs  of  horse,  456 
plexus,  712 

sphincter  of  horse,  359 
veins,  586 
Cariniform  cartilage,  46 
Camassial  teeth  of  dog,  426 
Carotid  artery,  common,  541 
left.  543 
of  dog,  634 
of  ox,  610 
right,  542 
externd,  547 
internal,  546 
of  dog,  633,  634 
of  ox,  611 
of  pig,  627 
canal  of  dog.  156 
foramen  of  aog,  156 
notch  of  horse,  51 
plexus,  711 
Carpal    articular    surface    of 
radius  of  horse,  82 
bones,  28 

accessory,  84 
canal  of  horse,  86 
fascia  of  horse,  263 
glands,  778 
poove  of  horse,  86 
joints  of  dog,  205 
of  horse,  183 
of  ox,  205 
of  pig,  205 
pads  of  dog,  780 
sheath  of  deep  digital  flexor 
muscle,  272 
of  superficial  digital  flexor 
muscle,  271 
Carpo- metacarpal     joint     of 
horse,  183 
sac  of  horse,  183 
Carpus,  28 
of  dog,  164 
of  horse,  83 

development  of,  86 
of  ox,  129 
of  pig,  147 
Cartil^e,  or  cartilages,  alar,  of 
horse,  437 
of  ox,  459 
annular,  of  cow,  748 
articular,  170 
arytenoid,  of  lar>'nx,  443 
of  dog,  467 
of  ox,  459 
of  pig,  465 
auricular,  748 
bones,  22 
cariniform,  46 
conchal,  748 
costal,  25,  26 
of  horse,  45 
cricoid,  of  dog,  467 
of  horse,  441 
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Circumflex    artery,    anterior, 
558 
external,  577 
of  ox,  619 
of  coronary  cushion,  564 
of  dog,  635 
of  ox,  612 
of  scapula,  558 
postenor,  553 
iliac  artery,  5/8 
nerve  of  horse,  697 
vein,  external,  598 
Cistern,  milk,  of  cow,  521 
Cistema  chyli,  603 

of  dog,  613 
Cistermesubarachnoi  dales,  646 
Clarke's  column,  051 
Claustrum,  675 
Clavicle,  27 

of  dog,  162 
Claws  of  dog,  781 
of  ox,  775 
of  pig,  779 
Cleft,  palatine,  of  horse,  60, 
69,71 
vulvar,  of  mare,  514 
Cleido-cervicalis     muscle     of 

dog,  320 
Cleido-mastoideus    muscle    of 
dog,  320 
of  horse,  252 
of  pig,  3 14 
Cleido-occipitalis     muscle    of 

pig,  314 
Cleido-transv*ersanu8     muscle 

of  horse,  252 
Clinoid   process    of  sphenoid 
bone  of  dog,  156 
of  pig,  142 
Clitoris,  artery  of,  575 
of  bitch,  523 
of  cow,  glans  of,  519 
of  mare,  515 

prepuce  of,  515 
of  sow,  522 
Coccygeal  artery,  lateral,  577 
middle,  575 
of  dog,  641 
of  ox,  618 
fascia  of  horse,  238 
ganglion,  713 
nerve"?  of  horse,  710 
vertebrse,  24 
of  dog,  152 
of  horse,  41 
of  ox,  1 14 
of  pig,  138 
Coccygeus  muscle  of  dog,  325 
of  horse,  238 
ventralb  lateralis  muscle  of 
horse,  240 
Cochlea,  759 
of  dog,  780 
Cochlear  ner\^e,  686,  761 
Cocliac  artery,  566 
of  dog,  638 
of  ox,  614 
of  pig.  627 
lymph  gland  of  ox,  626 
plexus,  714 
Cccliaco-mesenteric      gangha, 

714 
Coffin  bone  of  horse,  90 
joint,  189 


Coffin  joint,  capsule  of,  189 
lateral  ligaments  of,  189 
movements  of,  190 
Colic  arteries,  570 

lymph  glands  of  pig,  632 
mesentery  ol  horse,  354,  369 
Collateral  fissure  of  dog,  726 

vessel,  524 
Colliculus  facialis,  662 
seminalis  of  horse,  499 
of  ox,  604 
Colon,  great,  of  horse,  365 
of  dog,  432 
of  ox,  398 
of  pig,  420 
of  sheep,  409 
small,  of  horse,  369 
taenia?  of,  370 
Column  of  Burdach,  652 
of  GoU,  652 
of  spinal  cord,  651 
renal,  of  horse,  473 
Columna  grisea  of  cord,  650 
Columnae  fomicis,  673 
Comma-shaped  tract,  652 
Commissura  grisea,  650 

hypothalamica,  665 
Commissure,        hippocampal, 
670 
of  nostrils  of  horse,  436 
of  spinal  cord,  650 
of  vulva  of  mare,  515 
optic,  666 
Common  bile-duct  of  sheep, 

410 
Communicating    artery,    pos- 
terior, 546 
Compact  substance  of  bone, 

20 
Complexus  muscle  of  dog,  325 
of  horse,  231 
of  pig,  312 
Compressor  coccygis  muscle  of 

horse,  238 
Concha  of  pig,  778 
Conchal  cartilage,  748 
Condyle,  external,  of  humerus 
of  horse,  80 
internal,     of     humerus     of 

horse,  79 
occipital,  of  horse,  48,  68,  69 
of  femur  of  horse,  99 
of  mandible  of  horse,  64 
of  temporal  bone  of  horse, 

55 
of  tibia  of  horse,  101 
Condyloid  artery,  545 
of  dog,  634 
of  ox,  611 
canal  of  ox,  115 
fossa  of  horse,  48,  68 
vein,  588 
Conjugal   ligament   of   horse, 

177 
Conjugate  diameter  of  pelvis 
of  horse,  97 
of  ox,  132 
C>)njunctiva,  736 

of  ox,  772 
Conjunctival  sac,  736 
Constrictor  vr8til)uli  muscle  of 
mare,  515 
vulvap  of  mare,  515 
Con  us  arteriosus  of  horse,  530 


Conus  meduUaris  of  horse,  648, 
649 
vasculosus  of  epididymis  of 
horse,  487 
Coraco-brachialis    muscle    of 
dog,  322 
of  horse,  258 
of  ox,  302 
of  pig,  314 
Coracoid,  27 

process  of  horse,  77 
Coraco-radialis      muscle      of 

horse,  259 
Cord,  spinal,  of  dog,  724 
of  norse,  648 
of  ox,  715 
of  pig,  720 
Cores,  horn-,  of  ox,  118 
Corium,  762 
of  dog,  780 
Cornea  of  dog,  779 
of  horse,  741 
of  ox,  774 
of  pig,  778 
Comu  ammonis,  669 
anterior,    of    thyroid    car- 
tilage of  horse,  442 
of  nostrils  of  horse,  437 
posterior,    of    thyroid    car- 
tilage of  horse,  442 
Comua.  great,  of  horse,  65 
middle,  of  horse,  65 
small,  of  horse,  65 
thyroid,  of  horse,  65 
uteri  of  cow,  517 
of  mare,  511 
Corona    glandis  of    penis    of 
horse,  495 
radiata,  676 
Coronal  border  of  hoof,  765 
fissure  of  dog,  726 
of  ox,  716 
of  pig,  721 
Coronary  arteries,  535,  637 
of  dog,  632 
of  ox,  609 
circle,  564 

groove  of  heart,  527 
of  hoof,  765 
of  rumen  of  ox,  392 
ligament  of  horse,  374 
matrix,  769 

pillars  of  rumen  of  ox,  393 
plexus,  595 
sinus,  585 

of  horse,  opening  of,  529 
veins^  535,  586 
Coronoid  fossa  of  humerus  of 
horse,  80 
process  of  mandible  of  horse, 
64 
of  radius  of  horse,  80 
Corpora  quadrigemina,  663 

of  dog,  725 
Corpus  aoiposum  of  eye,  738 
albicans  of  mare,  510 
callosum,  672 

of  ox,  716 
cavemosum  penis  of  horse, 

495 
fomicis,  673 

f^eniculatum  mediale,  666 
uteum  of  mare,  510 
Luysi,  665 
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Diagonal  fissure  of  ox,  716 

of  pig,  721 
Diameter,  conjugate,  of  pelvis, 
97 
of  ox,  132 
sacro-pubic,  of  pelvis,  97 
transverse,  of  pelvis,  97 
Diaphragm  of  dog,  325 
of  horse,  243 
of  ox,  300 
of  pig,  313 
Diapnragma  sellse,  646 
Diaphragmatic  fiexure,  366 
lobe  of  lung  of  ox,  463 
pleura,  451 
vertebra,  42 
Diarthroses,  170 
Diencephalon,  664 
Digastric  muscles,  213 

nerve,  685 
Digastricus  muscle,  222 
of  dog,  319 
of  ox,  297 
of  pig,  311 
Digestive  system,  330 
of  dog,  423 
of  ox,  3S2 
of  pig,  410 
of  sheep,  405 
Digit  or  digits,  2S 
of  dog,  165,  780 

extensor  muscles  of,  322, 
328 
of  horse,  fascia  of,  263 

muscles  of,  295 
of  ox,  130,  775 
of  pig,  muscles  of,  315 
Digital  artery,  564 
common,  563 
of  ox,  620 
external,  of  ox,  614,  920 
of  dog,  641,  637 
of  pig,  629,  630 
volar,  of  ox,  614 
bones,  28,  30 
cushion,  771 

extensor  muscle,  anterior,  of 
dog,  328 
of  ox,  304,  309 
of  pig,  317 
common,  of  dog,  322 
of  ox,  304 
of  pig,  315 
internal,  of  ox,  304,  309 
lateral,  of  dog,  322,  328 
of  ox,  304,  309 
of  pig,  315,  317 
of  ox,  304,  309 
of  pig,  315 
fascia,  274 

flexor  muscle,  deep,  of  dog, 
323,  329 
of  ox,  305 
of  pig,  316 
superficial,  of  dog,  323, 
329 
of  ox,  305 
of  pig,  316 
fossa  of  epididymis,  4H5 
nerves  of  dog,  730,  732 
of  horse,  701 
of  ox,  718,  719 
of  pig,  723 
pads,  780 


Digital  veins,  595 
of  dog,  642,  643 
of  ox,  621,  623 
Dilatator  naris  apicalis  muscle 
of  ox,  296 
inferior  muscle  of  horse, 
218 
of  ox,  296 
lateralis  muscle  of  horse, 
217 
of  ox,  295 
of  pig,  311 
supenor  muscle  of  horse, 
218 
of  ox,  296 
transversus     muscle     of 
horse,  217 
of  pig,  311 
pupillsD,  744 
Diploe,  21 
Diploic  veins,  593 
Dis(«,  articular,  171 

of    temporo  -  mandibular 
articulation,  179 
Distal  interphalangcal  joint  of 
horse,  189 
sesamoid  bones  of  ox.  131 
Diverticulum  duodeni  of  horse, 
362 
nasi  of  horse,  436 
preputial,  of  pig,  506 
suburethral,  of  cow,  519 

of  sow.  522 
tubae  auaitivsB,  756 
ventricuh  of  stomach  of  pig, 
418 
Dolichocephalic  breed  of  dogs, 

159 
Dorsal  artery,  538 
of  dog,  633 
of  ox,  609 
of  penis,  580 
of  pig,  627 
columns  of  spinal  cord,  651 
common  ligament  of  carpal 

joints,  183 
flexion  of  joints,  171 
poove  of  third  phalanx,  91 
ugament.s  of  hock  joint,  201 
of  interphalangcal  joints 
of  dog,  209 
plexus,  595 

sacro-iliac  ligament,  190 
sesamoids  of  dog,  165 
vein,  586 
Dorso-intercostal  artery,  538 
Dorso-scapular     ligament    of 

horse,  235 
Dorsum  of  tongue  of  horse,  335 
Duct   or   ducts,    alveolar,    of 
lungs,  457 
Bartholin's,  of  mare,  515 
bile,  common,  of  sheep,  410 
of  ox,  398 
of  pig,  419,  422 
cystic,  of  ox,  403 
ojaculatory,  488,  492,  499 
hepatic,  376 
lacrimal,  737 
lactiferous,  of  cow,  521 

of  mare,  516 
lymphatic,  right,  601 
naso-Iacrimal,  436,  737 
of  ox,  773 


Ducts  of  bulbo-urethral  glands, 

494,499 
of  epididymis,  487 
of     manunary     glands     of 

mare,  516 
of  pancreas,  372 
of  prostate,  493 
orbital,  of  dog,  427 
pancreatic,  accessory,  of  dog, 
431 
of  horse,  373 

of  dog,  431,  434 

of  horse,  372 

of  ox,  398 

of  pig,  419,  423 
parotid,  of  dog,  423,  427 

of  horse,  347 

of  pi|5,  411.  414 
prostatic,  of  norse,  499 

of  ox,  502 
Santorini's,  of  horse,  373 
sublingual,  of  dog,  427 

of  horse,  348 
submaxillary,  of  dog,  427 

of  horse,  348 
thoracic,  of  dog,  643 

of  horse,  600 

of  pig,  630 
tracheal,  603 
Wirsung's,  of  horse,  372 
Ductus  arteriosus,  535,  607 
endolymphaticus,  759 
reuniens,  759 

sublingualis  major,  of  pig, 
416 

minores,  of  pig,  416 
utriculo-saccularis,  759 
venosus,  607 

of  ox,  403 
Duodenal  angle  of  horse,  372 

glands  of  horse,  363 
Duodenum  of  horse,  360 

of  ox,  398 
Dura  mater,  645 

spinal,  646 


Ear,  external,  of  horse,  747 
internal,  of  horse,  758 
middle,  of  horse,  752 
of  dog,  779 
of  horse,  747 
of  ox,  774 
of  pig,  778 
Ectolateral  fissure  of  dog,  727 
Ectomarginal  fissure,  6b9 
of  dog,  726 
of  ox,  716 
of  pig,  721 
Ectosylvaan  fissure  of  dog,  726 
Ectoturbinals   of   ethmoid   of 

horse,  52 
Eighth  nerve,  686 
Ejaculatory   ducts,   488,   492, 

499 
Elastic  membrane  of  trachea, 

449 
Elbow  joint  of  dog,  205 
of  horse,  181 
of  ox,  205 
of  pig,  205 
Eleventh  nerve,  690 
Embryology,  17 
Eminence,  frontal,  of  ox,  118 
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Eminence,     iliopectineal,     of 
pubis,  95 
intercondyloid,  of  tibia,  101 
olivary,  of  dog,  725 
Eminentia  concha?,  748 
medialis,  662 
pyramidalis,  755 
Emissary  veins,  691 
Enamel  of  teeth,  339 
Enarthrosis,  172 
Encephalon  of  horse,  652 
End  arteries,  524 
End-brain,  667 
Endocardium,  530,  534 
Endothoracic  fascia.  450 
Endoturbinals  of  ethmoid,  52 
Ensiform  cartilage,  46 
Entomarginal  fissure  of  dog, 
727 
of  horso,  639 
of  ox,  716 
of  pig,  721 
Epicardium,  525,  534 
Epicondyle,  external,  of  femur, 
100 
of  humerus,  80 
internal,  of  femur,  100 
of  humerus,  80 
Epidermis,  761 

of  dog,  780 
Epididymis  of  dog,  506 
of  horse,  485 

structure  of,  485 
of  ox,  500 
of  pig,  504 
Epidural  space,  646 
Epigastric  zone  of  horse,  353 
Epiglottis  of  dog,  467 
of  horse,  442 
of  ox,  459 
of  pi^,  411,  435 
Epihyoids  of  horse,  65 
Epipnyseal  cartilage,  22 
Epiphysis,  635 
Epiploic  foramen,  379 

of  ox,  398 
Epithelium,  comeie,  741 
germinal,  of  ovary,  510 
of  Fallopian  tubes,  511 
Equator  of  eye,  740 
Elrectile  tissue  of  urethra,  499 
Erector  clitoridis  muscle,  515 

penis  muscle,  498 
Ergot,  771 

Esophageal  membrane,  360 
Esophagus.     SeeCEsophagwi. 
Ethmoid  artery,  554 
bone  of  dog,  1 57 
of  horse,  52 

development  of,  52 
of  ox,  116 
.  of  pig,  142 
sinus,  74 
Ethmoidal  cells,  52 
foramen,  51,  52,  67,  70 
fossa.  52,  70 
meatuses,  52 

of  nasal  cavity,  440 
niTve,  ()7S 
of  (log,  72S 
Kthmo-turhinals,  .72 
Eustachian  tul>o,  34S,  755 
of  <lou.  7S() 
of  ox,  775 


Eustachian  tube  of  pig,  778 

osseous,  57 
Excavatio  pupillse  nervi  optici, 

745 
Excretory  ducts,  737 
Exoskeleton.  19 
Extension  ot  joints,  171 
Extensor  brevis  muscle  of  ox, 
310 
carpi  muscle  of  dog,  322 
obliquus  muscle,  of  dog, 
322 
of  horse,  267 
of  ox,  304 
of  pig,  315 
radialis  brevis  muscle  of 
dog,  322 
longus  muscle  of  dog, 

322 
muscle  of  horse,  263 
of  ox,  304 
of  pig,  315 
ulnaris    muscle    of   dog, 
323 
of  horse,  268 
digitalis    breWs    muscle    of 
dog,  328 
of  pig,  317 
conmiums  muscle  of  dog, 
322 
of  horse,  263 
lateralis    muscle   of   dog, 
322 
of  horse.  265 
of  leg  ot  horse,  288 
longus  muscle  of  leg  of 
horse,  2HH 
digiti  quinti  muscle  of  dog, 
3'23 
tertii  et  quarti  muscle  of 
dog,  323 
fossa  of  femur  of  horse,  100 
hallucis    longus    muscle    of 
dog,  328 
of  pig,  317 
indicLs   proprius   muscle   of 

pig,  315 
metacarpi   obliquus   muscle 

of  horse,  267 
muscle  of  digits  of  dog,  322, 

328 
pedis  brevis  muscle  of  horst\ 
295 
muscle  of  horse,  264,  28S 
External  angle  of  ilium,  94 
of  pubis,  96 
auditory  meatus,  56 

process,  56,  67 
condyle  of  humerus,  80 
cremaster  muscle,  249,  490 
epicondyle  of  femur,  100 

of  humerus,  80 
frontal  crest,  55 
inguinal  ring,  246,  250 
intercostal  muscles  of  dog, 
325 
of  horso.  240 
of  piK.  313 
interosseous  nuiscle  of  horse, 

273 
lateral    licainent    of    carpal 
joints,  IS^^ 
of  rolHn  joint,  IKl) 
of  elbow  joint,  lS2 


External  lateral   ligament    of 
femoro-tibial    aniru- 
lation.  197 
of  fetlock  joint,  1S.5 
of  hock  jomt,  200 
of  pastern  joint,  188 
ligament    of   temporo-nmi)- 

dibular  articulation,  ITli 
malleolus  of  tibia,  101 
metatarsal  bone,  111 
oblique  muscle  of  abdonu  n. 

246 
occipital  protuberance,  o41 
patellar  ligament,  195 
pterygoideus  muscle,  T20 
sagittal  crest,  54,  66 
supracondyloid  crest  of  hu- 
merus, SO 
trochanter  of  femur,  99 
tuberosity  of  humerus,  78 

of  radius,  81 
urethral  orifice  of  cow,  519 
of  horse,  499 
of  mare,  515 
of  ox,  503 
Eye  of  dog,  771) 
of  horse,  7^4 
of  ox,  772 
of  pig,  777 
Eyeball  of  dog,  779 
of  horse,  739 
of  ox,  773 
of  pig,  778 
Eyelashes,  735 

of  pig,  777 
Eyelid  of  dog,  779 
of  horse,  735 

muscles  of,  218 
of  ox,  772 
of  pig,  777 
structure  of,  736 
third,  736 
of  ox,  772 
of  pig,  777 


Face,  1  ones  of,  of  dog,  157 

of  horse,  57 

of  ox,  120 

of  pig,  142 
of  dog,  muscles  of.  318 
of  ox,  muscles  of,  '295 
Facets,  anterior,  of  lar^Tix,  441 
costal,  of  thoracic  vertebrae, 

36,37 
of  tibia,  102 
of  ulna,  83 

pcxsterior,  of  lar>'nx,  441 
Facial  arterv,  547 

of  dog,  '635 

transverse,  550 
bones,  27 
canal,  56 
crest,  58,  62,  68 
nerve,  6H4 

of  (log,  729 

of  ox,  717 
nucleiLs,  684 
panniculus  of  pig,  311 
tuberosity  of  ox,  120 
veins,  .5SH 

of  pi^,  630 
Faeies  articulares  ary  t£enoid(*sr. 
441 
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Facies  articulares  thyreoidese, 
441 

cost  alls,  454 

diaphragmatica,  456 

mediastinalis,  454 
Falciform  ligament,  374 
Fallopian  ixiYyes  of  bitch,  522 
of  cow,  517 
of  mare,  511 

structure  of,  511 
of  sow,  522 
False  nostril  of  horse,  436 

ribs,  25,  Ai 

vertebrae,  24 

vocal  cords  of  dog,  487 
of  horse,  447 
Falx  cerebri,  645 
Fascia,  211,  212 

abdominal,  de?p,  245 
superficial,  245 

buccal,  213 

carpal,  2 Si 

coccygeal,  238 

common,  of  leg,  274 

crural,  274 

deep,  212 
of  head,  213 

digital,  274 

endothoracic,  of  horse,  450 

femoral,  internal,  274 

gluteal,  273 

iliac,  273 

lata  of  gluteal  region,  273 

lumbo-dorsal,  235 

metatarsal,  274 

of  back,  235 

of  forearm,  262 

of  head,  213 

of  horse,  213 

of  loins,  235 

of  mammary  glands,  516 

of  manus,  2f32 

of  metacarpus,  263 

of  nock,  224 

of  pelvic  limb,  273 

of  shoulder  of  horse,  255 

of  tail,  238 

orbital,  738 

pectoral,  252 

pelvic,  273 

pharyngeal,  213 

propria  of  neck,  224 

scrotal,  4H8 

superficial,  212 

of  gluteal  region,  273 
of  head,  213 

tarsal,  274 

temporal,  213 

transversalis,  249 
Fasciculus,     cerebello -olivary, 
658 

cereMlospinal,  6S1 

cerebrospinal,  663 

cuneatiLs.  652 

dorsal      longitudinal,     658, 
660 

gracilis,  652 

mt  racommissuralis  ventralis, 
652 

nucleo-cfTohellar,  661 

pedunculo-nmmmillaris,  665 

pyramidal,  660 

thalamo-mammillaris,  665 
Faucial  tonsil,  333 


Femoral  artery,  579 
anterior,  580 
deep,  580 
of  dog,  639 
of  ox,  619 
of  pig,  630 
posterior,  580 
canal,  282 
fascia,  internal,  274 
layer    of    external    oblique 

muscle,  246 
nerve  of  horse,  706 
vein,  598 
of  dog,  642 
Femoro-patellar    articulation, 
194 
ligaments,  lateral,  195 
Femoro-popliteal  artery,  580 

vein,  598 
Femoro-tibial  articulation,  196 
Femur,  29,  97 
development  of,  100 
of  dog,  167 
of  ox,  133 
of  pig.  148 
Fenestra  cochleae,  753 
ovalis,  753 
rotundum,  753 
^  vestibuli,  753,  758 
Ferrein's  pyramid,  473 
Fetlock  joint,  185,  764 
Fibers  of  heart,  534 

of  stomach,  359 
FibrsB  arcuataj  externie,  657 

zonulares,  747 
Fibro-cartilage,    accessory,    of 
patella,  105 
intervertebral,  173 
Fibrous  capsule  of  liver,  376 
layer  of  articulations,  170 

of  pericardium,  525 
ring  of  heart,  534 

of     intervertebral     fibro- 
cartilages,  173 
tunic  of  eye,  740 
Fibula,  29 
of  dog,  168 
of  horse,  104 

development,  of  104 
of  ox,  134 
of  pig,  149 
Fibular  tarsal  bone,  106 
ligaments  of,  202 
of  ox,  134 
sustentaculum    tali    of, 

106 
tuber  calcis  of,  106 
Fifth  nerve  of  horse,  677 

spinal  root  of,  65H 
Fila  lateralis  pontis,  661 

radicularia,  651 
Filiform  papillae  of  tongue  of 

horse,  3.i6 
Fillet,  658 
lateral,  660 
medial,  660 

tcrminale  of  horse.  64S,  649 
Fimbria  of  brain,  r>t)9 
of  Fallopian  tub(*s.  511 
ovaricir  of  mare,  511 
First  carp  il  bone,  S5 
intortarsal  sac,  200 
norvc  of  horse,  676 
phalanges  of  dog,  165 


First  phalanges  of  horse,  89,  111 
development  of,  89 

of  ox,  130 
tarsal  bone,  109 
of  ox,  135 
Fissura  calloso-marginalis,  669 
ectomarginalis,  669 
entomarginalis,  669 
lateralis  Sylvii,  668 
mar^nalis,  669 
mediana  ventralis,  649 
sublimbica,  669 
thyreoidea  of  dog,  467 
transversa,  669 
Fissure,  ansate,  of  dog,  726 
callosomarginal,  669 

of  dog,  727 

of  ox,  716 

of  pig,  721 
central,  of  dog,  726 

of  horse,  668 

of  ox.  716 
chorioid,  670 
collateral,  of  dog,  726 
coronal,  of  dog,  726 

of  ox.  716 

of  pig,  721 
crucial,  of  ox,  717 
cruciate,  of  dog,  727 

.of  pig,  721 
diagonal,  of  ox,  716 

of  pig,  721 
ectolateral,  of  dog,  727 
ectomarginal,  669,  721 

of  dog,  726 

of  ox,  716 
ectosylvian,  of  dog,  726 
entomarginal,  of  dog,  727 

of  horse,  669 

of  ox,  716 

of  pig,  721 
genual,  of  ox,  717 

of  pig,  721 
(Jlaserian,  of  horse,  57 
lateral,  of  cerebrum,  667 

of  dog,  726 

of  horse,  668 

of  ox,  716 

of  pig,  721 
longitudinal,  of  brain,  667 
marginal,  of  horse,  669 

of  ox,  716 

of  pig,  721 
naso-maxillary,  of  horse,  73, 

439 
of  lungs  of  ox,  462 
of  Sylvius,  667,  668 

of  dog,  726 

of  ox,  716 

of  pig,  721 
orbital,  51 
petro-tympanic,  57 
portal,  of  dog,  433 

of  horse,  373 

of  ox,  402 
pra^svlvian,  669 

of  dog,  727 

of  horse,  669 

of  pig,  721 
splenial,  of  pig,  721 
sublimbic,  tW)9 
suprasplenial,  of  dog,  727 
suprasylvian,  of  dog,  726 

of  horse,  668 
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Frontal  sinus  of  ox,  125 
of  pig,  145 

surface  of  skull  of  horse,  65 
of  ox,  123 

suture  of  horse,  55 

vein  of  ox,  621 
Frontalis  muscle  of  ox,  295 
Fronto-lacrimal     sutures     of 

horse,  55 
Fronto-maxillary    opening   of 

horse,  73 
Fronto-scutularis,  749 
Fundus  glands  of  stomach  of 

horse,  360 
Fungiform  papillsD  of  tongue 

of  horse,  336 
Funiculi  dorsales,  651 

vent  rales,  651 
Furca  ungulse,  767 


Gall-bladder  of  dog,  434 
of  ox,  403 
of  pig,  422 
Ganglia,  cervical,  of  ox,  720 
coeliaco-mesenteric,  714 
definition  of,  644 
sacral,  of  ox,  720 
thoracic,  of  ox,  720 
Ganglion,  cervical,  711 
of  dog,  733 
of  pig,  724 
ciliary,  679,  711 

of  ox,  717 
coccygeal,  713 
Gasserian,  678 
impar,  713 
jugular,  687 
of  dog,  729 
of  ox,  717 
of  pig,  722 
lumbar,  713 
mesenteric,  714 
nodosum  of  dog,  729 
of  ox,  717 
of  pig,  722 
otic,  681,711 
of  ox,  717 
petrous,  688 
semilunar,  678 
sphenopalatine,  711 
spinal,  692 
spirale,  761 
thoracic,  712 
vestibular,  686 
Gartner,  canals  of,  of  vagina 

of  cow,  519 
Gasserian  ganglion,  678 
Gastric  artery,  506 
of  dog,  6iiS 
lymph  glands,  604 
of  ox,  626 
of  pig,  632 
plexus,  714 

of  dog,  729 
vein,  597 
Gastrocnemius  muscle  of  dog, 
3*29 
of  horse,  290 
of  ox,  3U 
of  pig,  317 
Gastro-colic      omentum      of 

horse,  358 
Gastro-duodenal  artery,  569 


Gastro-duodenal  vein,  597 
Gastro-epiploic  artery,  569, 570 
Gastro-hepatic  artery  of  pig, 
627 
flexure  of  horse,  366 
omentum  of  horse,  354  358 
Gastro-pancreatic      fold      of 

horse,  358 
Gastro-phrenic     ligament    of 

horse,  358 
Gastro-splenic  artery  of  dog, 
638 
omentum  of  horse,  354,  358, 
379 
Gemellus  muscle  of  horse,  284 
of  ox,  308 
of  pig,  317 
Geniculate  body,  internal,  665 
of  dog,  725 
of  ox,  716 
Genio-glossus  muscle  of  horse, 

338 
(ienio-hyoideus  muscle  of  ox, 

298 
Genital  organs,  469 
female,  508 
male,  485 
of  dog,  506 
of  horse,  485 
of  ox,  500 
of  pig.  504 
of  bitch,  522 
of  cow,  517 
of  mare,  508 
of  sow,  521 
Genito-hyoideus     muscle     of 

horse.  223 
(lenu  of  corpus  callosum,  672 
Genual  fissure  of  ox,  717 

of  pig,  721 
Germinal  epithelium  of  ovary 

of  mare,  510 
Ginglymus,  172 
Girdle,  pelvic,  29 
of  horse,  92 
shoulder,  27 

of  horse,  muscles  of,  250 
of  ox,  muscles  of,  302 
of  pig,  muscles  of,  314 
Glands  or  gland,  anal,  of  dog, 
432 
buccal,  of  horse,  332 
of  ox,  383 
of  pig,  410 
bulbo-urethral,  of  dog,  506 
of  horse,  4«3 
of  ox,  503 
of  pig,  505 
cardiac,  of  stomach  of  horse, 

360 
carpal,  778 
ceruminous,  749 
circumanal,  of  dog,  432 
Cowper's,  of  dog,  506 
of  horse,  493 
of  ox,  503 
of  pig,  505 
duodenal,  of  horse,  363 
fundus,  of  stomach  of  horse, 

360 
hspmolvmph,  600 
labial,  of  horse,  332 
lacrimal,  of  dog,  779 
of  horse,  737 


Glands,  lacrimal,  of  ox,  773 
lingual,  of  horse,  336 
lymph,  599 

bronchial,  of  horse,  457 

of  ox,  623 

of  pig,  630 
mammary,  of  bitch,  523 

of  cow,  519 

of  mare,  516 

of  sow,  522 
molar,  of  ox.  383 
mucous,  of  larynx  of  horse, 
448 

of  trachea  of  horse,  450 
nasal,  of  horse,  440 
of  Bartholin  of  cow,  519 
of  Bowman,  772 
of  Henle,  736 
of  rectum  of  horse,  370 
of  skin,  762 
of  small  intestine  of  horse, 

362 
of  uterus  of  cow,  518 
olfactory,  of  horse,  440 
orbital,  of  dog,  427 
palatine,  of  horse,  333 
parathyroid,  of  dog,  468 

of  horse,  458 

of  ox,  464 
parotid,  of  dog,  427 

of  horse,  346 

of  ox,  388 

of  pig,  414 
preputial,  of  horse,  497 
prostate,  of  dog,  506 

of  horse,  493 

of  ox,  502 

of  pig,  505 
pylonc,  of  stomach  of  horse, 

360 
8alivar>',  of  dog,  427 

of  horse,  346 

of  ox,  388 

of  sheep,  407 
sebaceous,  762 

of  dog,  780 

of  ox,  775 

of  pig,  778 
solitary,  of  rectum  of  horse, 
370 

of  small  intestine  of  horse, 
363 
of  pig,  420 
sublingual,  of  dog,  427 

of  horse,  348 

of  ox,  3H8 

of  pig,  415 
submaxillary,  of  dog,  427 

of  horse,  347 

of  ox,  388 

of  pig,  415 
sudoriferous,  762 
suprarenal,  of  horse,  477 
sweat,  762 

of  dog,  780 

of  ox,  775 

of  pig,  778 
tarsal,  735 
thymus,  of  dog,  468 

of  horse,  458 

of  ox,  464 

of  pig,  466 
thyroid,  of  dog,  468 

of  horse,  457 
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Glands,  thyroid,  of  ox,  464 
of  pig,  466 
urethral,  of  horse,  499 
uterine,  of  cow,  518 

of  mare,  513 
zygomatic,  of  dog,  427 
Glandula   laryngeae  of   horse, 
448 
palpebrse    tertise    profunda, 

779 
tympanicae,  755 
vestibulares  majores  of  cow, 
519 
of  mare,  515 
minores  of  mare,  515 
Clans  clitoridis  of  dog,  519 
of  mare,  515 
penis  of  dog,  506 
of  horse,  495 
of  ox,  503 
Glasserian  fissure  of  horse,  67 
Glenoid  cavity  of  horse,  67,  68, 
76 
fossa  of  horse,  56 
notch  of  horse,  76 
Gliding  joint,  172 

movement  of  joints,  171 
Glomerulus  of  kidney  of  horse, 

474 
Glossopharyngeal  nerve,  686 
Glottis  of  horse,  447 

vocalis  of  horse,  448 
Gluteal  artery,  anterior,  577 
of  dog,  641 
of  ox,  619 
posterior,  575 
fascia  of  horse.  273 
line  of  horse,  93 
nerve  of  horse,  706 
Gluteo-biceps  muscle  of  horse, 

278 
Gluteus  accessorius  muscle  of 
horse,  278 
medius  muscle  of  dog,  326 
of  horse,  277 
of  ox,  306 
of  pig,  316 
profundus    muscle   of    dog, 
326 
of  horse,  278 
of  ox,  306 
of  pig,  316 
superficialis  muscle  of  dog, 
326 
of  horse,  277 
of  ox,  306 
of  pig,  316 
Goll's  column,  652 
(lomphosis,  169 
Graafian  follicles  of  mare,  510 
( Iracilis  muscle  of  dog,  3218 
of  horse,  2S1 
of  ox,  308 
of  pig,  316 
(iranula  iridis,  744 
Gray  commissure  of  cord  of 
horse,  6.V) 
matter  of   nervous  system, 
614 
Great    colon    of    horso,    365. 
Scc^  also  (\Aon,  (jruit. 
cornua  of  horse,  t>5 
m(»s(»nterv    of     horse,     354, 
3()2 


Great  oblique  muscle  of  ab- 
domen of  horse,  246 
omentum  of  horse,  354,  358 

of  ox,  396 
sciatic  foramen  of  horse,  94 
trochanter     of     femur     of 
horse,  99 
Groove,  bicipital,  of  humerus 
of  horse,  79 
carpal,  of  horse,  86 
coronary,  of  heart  of  horse, 
527 
of  rumen  of  ox,  392 
dorsal    median,    in    horse, 
649 
of  third  phalanx  of  horse, 
91 
dorsolateral,  in  horse,  649 
lacrimal,  of  horse,  58 
longitudinal,    of     heart    of 

horse,  528 
musculo-spiral,  of  horse,  77 
cesophageal,  of  ox,  394 

oi  sheep,  408 
of  heart  of  horse,  527 
of  radius  of  horse,  82 
of  sacrum  of  ox,  114 
of  tibia  of  horse,  102 
optic,  of  horse,  50 
palatine,  of  horse,  59,  69 
sagittal,  of  horse,  54 
subpubic^  of  horse,  95 
supraorbital,  of  ox,  1 19 
urethral,  of  horse,  495 
vertebral,  of  horse,  42 
Gross  anatomy,  17 
Gubemaculum  testis  of  horse, 

491 
Ciudden*8  commissure,  666 
Gums  of  horse,  332 
Gustatory  cells,  772 
hair,  772 

organs  of  dog,  781 
pore,  772 
Guttural  pouches,  756 

region  of  horse,  68 
Gyri,  cerebellar,  661 
cerebral,  668 
of  ox,  716 
of  pig,  721 
Gyrus  dentatus,  669 
subcallosal,  671 


H.GMAL    arches    of    coccygeal 
vertel)np  of  dog,  152 
spine,  25 
Ha»molymph  glands,  600 
Ha»morrhoidal  artery,  574 
of  dog,  641 
nerve  of  horse,  710 
Hair,  gustatory,  772 
Hair-follicle,  762 
Hairs,  762  ^ 
of  horso,  7(>4 
of  ox,  775 
of  pig,  77S 
tactile,  im 
Hamulus  of  horse,  61 
Hand.     See  Manus. 
Hard  palate  of  (log,  423 
of  horse,  til),  332 
of  ox,  3s;i 
of  pig,  411 


Hard  palate  of  sheep,  405 
Harder's  gland,  777 
Head  of  horse,  fascis  of,  213 
muscles  of,  213 
of  pig,  muscles  of,  311 
Heart,  524 
of  dog,  632 
of  horse,  526 

structure  of,  534 
of  ox,  608 
of  pig,  626 
veins  of,  585 
Heels,  764 
Helicis  muscle,  752 
Helicotrema,  759 
Hemispheres,  cerebellar,  660 
cerebral,  667 
of  dog,  726 
of  ox,  716 
of  pig,  721 
Henle,  glands  of,  736 
Hepatic  artery,  567 
of  dog,  638 
of  horse,  377 
of  ox,  614 
duct  of  horse,  376 
lymph  glands,  605 
of  ox,  626 
of  pig,  632 
plexus,  714 

of  horse,  377 
veins,  596 
of  horse,  377 
Hepato-renai    ligament     of 

horse,  375 
Hiatus  aorticus  of  horse,  244 

cesophageus  of  horse,  244 
Hilus  of  lungs  of  hor»e,  454 
of  ovar>'  of  mare,  510 
of  spleen  of  horse,  378 
renalis,  of  horse,  470 
Hinge-joint,  172 
Hip-joint  of  horse,  192 
of  ox,  209 
of  pig,  209 
Hippocampal  commissure, 

670 
Hippocampus,  669 
Histology,  17 
Hock,  29 
capped,  293 
joint  of  dog,  210 
of  horse,  199 
of  ox,  210 
of  pig,  210 
of  horse,  105 
of  ox,  134 
of  pig,  149 
Hoof  of  horse,  764 
matrix  of,  769 
structure  of,  768 
Horn-cores  of  ox,  118 
Homer's  muscle,  736 
Horns  of  lateral  ventricle,  674 

of  ox,  776 
Humeralis  obliquus  muscle  of 

horse,    260 
Humerus,  28 
of  dog,  162 
of  horse,  77 

development  of,  80 
of  ox,  127 
of  pig.  146 
Humor,  aqueous,  746 
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Humor,  vitreous,  746 
Hydatid  of  Morgagni  of  Fal- 
lopian  tubes  of  mare, 
511 
of  testicles  of  horse,  48.5 
Hymen  of  mare,  614 
Hyo-epiglottic  ligament,  444 
Hyo-epiglotticus  muscle,  445 
Hyo-Rlossus  muscle,    338 
Hyoid  bone  of  dog,  159 
of  horse,  64 
of  ox,   122 
of  pig,  144 
muscle  of  dog,  319 
of  horse,  2'22 
of  ox,  297 
process  of  horse,  57 
Hyoidean  articulations,  180 
Hyoideus  transversus  muscle, 
224 
of  ox,  298 
Hyo-pharyiigous  muscle,  350 
Hyo-thvrcoidi*us  muscle,  445 
Hypercfttct^lism,  29 
Hypogastnc  arteries,  573 
plexus,    715 
vein,  597 
zone.  353 
Hypoglossal  foramen,  48,  68, 
71 
nerve,  692 
of  dog,  730 
of  ox,  717 
of  pig,  722 
nucleus,  692 
Hypophyseal  fossa  of  horse,  50 
Hypophysis,  653,  665 


Ileal  artery,   570 
lleo-ca»cal  artery,  570 
orifice,  364 
value  of  dog,  431 
of  horse,  362,  364 
Ileo-ca»co-colic   artery   of   ox, 

617 
Ileum,  361 

Iliac  artery,  circumflex,  578 
of  dog,  639 
external,  578 
of  ox,  619 
internal,  573 
of  ox,  618 
fascia,  273 
layer  of  oblique    muscle  of 

alxlomen,  246 
lymph  glands,  604 
of  dog,  643 
of  ox,  625 
of  pig,  631 
vein,  common,  597 
external,  597 
internal,  597 
of  dog,  642 
Iliaco-femoral  artery,  577 
of  ox,  619 
vein,  598 
Iliacus  muscle  of  dog,  326 
of  horse,  275 
of  ox.  306 
Ilio-coHtalis     cervicis     muscle 
of  horse,  227 
muscle  of  horse,  236 
of  ox,  300 


Iliohypogastric  nerve  of  horse, 

704 
Ilio-inguinal   nerve   of   horse, 

704 
Ilio-lumbar  artery,  577 
of  dog,  641 
of  ox,  619 
of  pig,  630 
ligament  of  horse,  191 
vein,   597 
Ilio-pectineal  line  of  horse,  93 
IHo-psoas  muscle  of  horse,  275 
Iliopectineal  eminence  of  pubis, 

95 
Ilium,  29 
of  dog,   165 
of  horse,  93 
of  ox,  131 
of  pig.  148 
Impression,  cardiac,  of  lungs, 

454 
Incisive  foramen,  59 
Incisivus    inferior    muscle    of 
horse,   216 
of  ox,  295 
superior  muscle,  216 
Incisor  artery,  552 
teeth,  338,*  341 

deciduous,  of  ox,  386 
of  dog,  425 
of  ox,  ;i86 
of  pig,  412 
of  sheep,  405 
Incisura  intertragica^  748 

thyreoidea  caudalis,  442 
Incus,  754 

Index,  cephalic,  of  dog,  159 
cranio-facial,  of  dog,  159 
Inferior  angle  of  scapula,  76 
atlanto-axial  ligament,   176 
at  Ian  to-occipital  membrane, 

176 
border  of  mandible.  64 
check    ligament    of    carpal 
joints,  183 
of   deep   digital    flexor 
muscle,  272 
commissure  of  vulva,  515 
common  vertebral  Hgament, 

173 
dental  canal,  64 
dilatator  naris  muscle,  218 
incisivus  muscle,  216 
interdigital  ligaments  of  ox, 

208 
ischiatic  spine,  95 
maxillary  foramen,  64 

sinus,  73 
meatus  of  nasal   cavity  of 
dog,  467 
of  horse,  439 
of  pig,  465 
of  nose,  62,  72 
navicular  ligament,  190 
sacral  foramen  of  ox,  114 
sacro-coccygeus  muscle,  240 
sosamoidean  ligaments,  188 
thyro- arytenoid     ligament, 

444 
turbinal  l)one  of  dog,  158 
of  horse,  62 
of  ox,   122 
crest,  58 
fold  of  horse,  440 


Infraorbital  artery,  555 
of  dog,  635 
of  pig,  627 
canal,  59 
foramen,  58,  68 
nerve  of  dog,  728 
of  horse,  681 
of  pig,  722 
pouch,    777 
vein,   589 
Infraspinatus  muscle  of  dog, 
321 
of  horse,  256 
of  ox,  302 
of  pig,  314 
Infraspmous  fossa,  75 
Infratemporal  fossa,  68 
Infratrocnlear   nerve  of    dog, 
728 
of  horse,  679 
Infundibular  recess,  667 
Infundibulum,  653 
of  Fallopian  tubes,  511 
of  incisor  teeth,  341 
Inguinal  canal,  249 
ligament,   246 
lymph  glands,  604 
of  dog,  643 
of  ox,  625 
of  pig.  632  ^ 
pouch  of  sneep,  777 
ring,  external,  246,  250 
internal,  248,  249 
Inlet  of  pelvis  of  dog,  167 
of  horse,  96 
of  ox,   132 
of  pig,  148 
of  thoracic  cavity,  450 
Inscriptiones  tendinea*  of  rec- 
tus alxlominis  of  horse,  248 
Insertion  of  muscles,  212 
Interalveolar  septa,  58 

space,  58,  69 
Interarytenoid  cartilage  of 
larynx  of  dog,  467 
of  pig,  465 
Interbrain,  664 
Intercarpal  joint,   183 

sac,  IKi 
Intercentral    articulations    of 

vertebrae,  173 
Interchondral  ligaments,  178 
Intercondyloid  lossa,  anterior, 
of  tibia,  102 
eminence  of  tibia,  101 
fossa  of  femur,  99 

posterior,  of  til)ia,   102 
Intercomual     articulation    of 

horse,    180 
Intercostal  arteries,  565 
of  ox,   614 
of  pig,  627 
lymph  glands,  603 
muscles,  external,  of  dog,  325 
of  liorse,  240 
of  pig,  313 
internal,  of  horse,  242 
of  pig,  313 
nerves  of  horse,  702 
spaces,  25 
veins,  587 
Interdental  space  of  horse,  58 
Interdigital  ligaments,  inferior, 
of  ox,  208 
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loterdigital    ligaments,    supe- 
rior, of  ox,  206 
pouch,  777 
Interlobular  bronchi  of  horse, 
457 
tissue  of  lungs,  457 
Intermediate   carpal   bone  of 
horse,   83 
zone  of  kidney,  473 
Intermetacarpal  joints  of  dog, 
206 
of  ox,  206 
of  pig,  206 
Intermuscular  septa,  212 
of  forearm,  262 
of  gluteal  region,  273,  274 
of  Teg,  274 
of  shoulder,  255 
Internal  an^le  of  ilium,  94 
of  pubis,  95 
auditory  meatus,  56 
capsule,  665.  676 
condyle     oi     humerus     of 

horse,  79 
digital   extensor  muscle  of 

ox,  304,  309 
ear  of  horse,  758 
epicondyle  of  femur,  100 

of  humerus,  80 
femoral  fascia,  274 
flexor  muscle,  267 
inguinal  ring,  248,  249 
intercostal  muscles,  242 

of  pig,  313 
interosseous  muscle,  273 
lateral    ligament   of   carpal 
joints,  184 
of  coffin  joint,  189 
of  eU)ow  joint,  181 
of  femoro-tibial  articu- 
lation, 197 
of  fetlock  joint,  185 
of  hock  joint,  201 
of  pastern  joint,  188 
malleolus  of  tibia,  103 
metatarsal  l)one.  111 
muscles  of  thigh  of  ox,  308 
oblique  muscle  of  abdomen, 

247 
occipital  protuberance,  54 
orbital  foramen,  67,  70 
patellar  ligament,  196 
pterygoi  leus  muscle,  219 
sagittal  crest,  51 
trochantiT  of  femur,  97 
tubercle  of  humerus,  78 
tuberosity  of  humerus,  79 

of  radius,  81 
urethral  orifice  of  horse,  477 
of  mare,  499 
Intemeural     articulations     of 

vertebne,  173 
Interosseous  artery,  common, 
561 
dorsal,    5fV2 
of  dog,  635 
of  ox,  612 
recurrent,  561 
ligament  of  radio-ulnar  ar- 

ticuhition,  1S2 
mcMliiLs  nuisclc  of  ox,  305 
membranp    of    tihio-fihular 

articulation,  199 
muscles  of  dog,  324,  329 


Interosseous  muscles  of  horse, 
273,  295 
plexus,  595 
space  of  forearm,  80  i 

of  leg,  29 
vein,  595 
Interparietal  bone  of  dog,  155 
of  horse,  53 
of  ox,  116 
of  pig,  140 
suture  of  horse,  54 
Interpeduncular  space,  664 
Interphalangeal    articulation, 
distal,  189 
proximal,  188 
joints  of  dog,  209 
of  ox,  208 
of  pig.  208 
Interscutularis,  749 
of  dog,  780 
of  ox,  774 
Intersesamoidean       ligament, 

187 
Interspinales  muscles  of  dog, 
325 
of  ox,  300 
of  pig,  313 
Interspmous   ligaments   of 

horse,  175,  176 
Interstitial  tissue  of  mammary 

glands,   516 
Intertarsal  sac,  first,  200 

second,  200 
Intertransversales  cauds,  239 
colli  muscle,  228 
lumborum  muscle,  238,  276 
muscle  of  dog,  324,  325 
of  ox,  300 
of  pig,  312,  313 
Intertransverse    articulations, 
175 
ligaments,  175 
Intertubercular  groove  of  hu- 
merus, 79 
Interventricular  foramen,  667, 
674 
grooves  of  heart,  528 
septum  of  left  ventricle,  534 
Intervertebral  fibro-cartilages, 
173 
foramen,  33 
of  ox,  1 12 
foramina,  25 
Intestinal  arteries,  570 
Intestine,  large,  of  dog,  433 
of  horse,  363 
of  ox,  398 
of  pig,  420 
of  dog,  430 
of  ox,  397 
of  pig,  419 
of  sheep,  409 
small,  of  dog,  430 
of  horse,  360 
of  ox,  398 
of  pig.  419 
of  shocp,  409 
Intima  of  arteries,  525 

of  veins,  525 
Intraarticular   ligaments,    171 
Intumescentia     cervicalis     of 
horse,    64S 
lumbalis,    (V4H 
Iris  of  dog,  779 


Iris  of  horse,  744 
of  ox,  774 
of  pig,  778 
Ischiatic  artery,  575 
of  ox,  619 
lymph  glands,  604 
of  ox,  626 
of  pig,  632 
spine,  inferior,  of  horse*  9o 
superior,  of  horse,  94,  1^'> 
Ischio-cavemosus    muscle     of 
clitoris,  515 
of  penis,  496 
of  ox,  503 
Ischio-coccygeus  muscle,  238 
Ischio-femoralis  muscle,  2S3 
Ischio-urethral    muscles    of 

horse,   499 
Ischium,  29 
of  dog,  165 
of  horse,  95 
of  ox,  131 
of  pig,  148 
Isthmus    faucium    of    horse, 
335,  348 
of  ox,  385 
oesophagi  of  dog,  428 
of  prostate,  493 
of  thyroid  gland,  457 

of  dog,  468 
of  urethra  mascuUna,  49S 
pharyngeal,  350 


Jacobson's  organ  of  horse,  AM) 

Jejuno-ileum,  361 

Jejunum,  361 

Jomt,  169.     See  also  *4rficM/rt- 

tions. 
Jugular  ganglion,  687 

of  dog,  729 

of  ox,  717 

of  pig,  7*22 
veins,  587 

of  dog,  642 

of  ox,  621 

of  pig,  630 
Jugulomandibularis       muscU^ 
222 


Kerato-hyoideus  muflcle,  223 

of  ox,  298 
Kerato-h voids  of  horse,  6o 
Kerato-pharyngeus  muscle  of 

horse,  350 
Kidneys,  469 
of  dog,  483 
of  horse,  469 
arteries  of,  475 
blood-supply  of,  475 
cortical  substance  of,  473 
fibrous  capsule  of,  473 

coat  of,  474 
fixation  of,  472 
glomerulus  of,  474 
mtermediate  zone  of,  473 
left,  470 
lobules  of,  473 
lymph  vessels  of,  47.5 
Malpighian       corpuscU>s, 
473 
pyramid  of,  473 
medullary  substance,  473 


B^NS.  OKOANB  AND   .NT«.V««Kr  OF  TH.  FIO  777 

1  1  t  %Um.  horn  it  \»ecoin«  thin  %M%d  the  p*l>iW* 
lonR.  dernier  papiU*.  •»  Ji'^jr^'^p^Jjij"  Ru.UmenUr>'  papilUu^i  Uunin-.  »!«' 
are  smaller,  but  increase  in  ai«e  apic»ii> 

occur.  •„  »u:oWn««  from  0.5  to  3  mm..»>u«   differ*  icr«'«^yy 

The  .to  of  the  dien»  vanes  m  »^«^'^^,^,,„ed..  In  Merin*^  co^.U'^*  •»« 
in  finene«.  and  in  "J*", r^„fJpouche«  (Sinu«c«t»)  are  corwrtantly  pr.----« 
(<,ld8  occur  on  the  neck  C  "^^^JJ";,  ucrin-l  pouch  (Sinu»  outaneim  ««*/'^ 
in  certain  «tu«tion«.  The  to*"^^"'^  inch  in  depth,  which  b  «tu«f -^.*  ' 
orhitaliH)  i«  an  invapnatum  about  halMm^  ^^^^^^^  ^^  ^^  .^^  ^^  f«"  V^ 
front  of  the  inner  angle  of  the  .  >^  .  ^^  ,^i^,j,  ^  j^  pj^t  -  J 

of  which  large  «.tnpound  ^-l^m'U^j;^      !,.„„^  rt^^^^^  ^  » 

accretion  of  the  glandi. » fatty  and  loraw      ^^^^  ^^^^u.  inguinali* •  i5  mucl.    ^ 
,lrj-.    The  liigutarf  (or  mainmao  >  P^  ^     ^^„„  i„  ,^,th  ^^^^    TIm- skm    «  • « 
extensive,  and  b  Bitu«te<l  "» .^'^'^  »y^Xin«  wclUlevel«p.Ml  .-l-ceous  «»»"«  ^-j; 
pouch  iH^ar^  scatters   fine  h^.rs  an    «J^^  ^^  (Si„u«  rutam-u*  «»^YJ1  -      «^«- 
UccHlingly  larp«  ""*/r  'v  JnltS^rfaie  int,>guinent  which  »P^^^^^^^\  ^^%  ^^ 
talis)  i«  a  pecuUar  t«»>"^»' '"^•'SJ*''o„  sagittal  «-cti«.n  it  .pp.-ar,  a-  a  »>«•"»    A-« J      « 
tenor  part  of  the  intenhptal  cleft-    <  n      g-  ^^^^^^  ^  j^^^^,,    j  „        U      C  •    «^  -    « 

an  inch  or  more  (ca.  2.5  to.!  cm.)  m  U nRt         j^^^^.^^,  ^,,  Uckwanl.  »«•*       »  » y.^ 
to  7  mm.)  in  diameter     The  ix>u  h  <x  ^^^  ^,^,.  j,„^^  ^''f*"'^  7t",-»»  1      i 

curv«  sharT»ly  upwartl  »f «'"'";,"  .,.''  Tl.e  «.».cutb.  f..rms  a  c«,«.ulc  f";^*"*.^       ; 
,Wp  blind  end  is  MJmewhat  ai«pu»at  ;     i  ^^^j^^^^  ^^      ,,„.  /-»  «*-»  V^„. 

The  .skin  of  the  ,K,uch  b  thm  f"'*  ^,  ,;Uc«,us  gan.ls.     Thc«..l  gl«..ls    »»•-"- ,*t," 
which  rtK^ive  the  •"-"'» '"V*'.  r™rnt«lXir4Sicl,...r.hn  - 

«.mpcmnd  and  vco- large:  they  of-n^mt^  ,„,«,an«..    The  ^km  m  ...x  .^r^-*I     •" 

Tl.e  s.'cn.tion  of  the  glanj.  .s  »  X''*  ,n,;tun.  to  hair,  but  ..  finer.  '"'-■>-      *;;;; 
p,.at  ,>art  by  w.k.I.  which  u.  .n  ular  in  ^  ^  ^j^^.  ^.,^,,  ,„.  «;«7-  •«_■;»••/     '^f;^ 

l^ually  contains  no  '"-If  *^.  "  ^.^^.^  ^  of  ten  or  a  domi.  -•-'ra."'  *  ^--^•^V.^^JJ 
arrangiHl  more  or  Uw  amtmctl>    »  »"'"   ^     ^  „(  the  fa.v  an«l  the  Im.U  ';-"-•  "^*    "^  7^ 

^common on  the surfa«..     •\'-'' '"'*'"';„.„.  or  U-«. inU^^^^^  '^'''.JT  .r^ 

with  short,  stiff  hair,  and  long  bars.M.uMnc  ^^^^^^  ^^/J^J^Z^' 

The  cla«-s  nimble  th««e  of  t       ox^  j^Vngth  and  cur%atun.  in  d.fferent    1  •r.-- -  «-. 
prismatic,  distinctly  ringe.1.  »;;^.*;j  ^j,e  ox.  .    .         r  thv  I.,  .r^-- 

Their  structure  is  sm»lar  »;»;jr*„^^  ^„»»,u.  i„  general  tho«-  of  the  I.,  ►r— 
The  olfactory  and  RuatatoO  "rgan* 
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f  .he  n>.lar  ano  ^njl^^— '^  ^.^^  ^  pn.UHMn-1   »-     - 
J,,  upf-r  cyclul.     Tlie  inwr  "^     "        »  ,  ,.ur%-.-.i. 

\  iiiu  "«T»  "•".'   "    v  '       The  tarsal  Klan«ls  are  mt>  sli»»n  »• 

p,H.v,.  on  the  iufr«»r\>ital  n-iPon       '^    V,;,,,^  „^^  with  n.«.y  P'*'"'"*  """''v 

?;„.  ..niunctival  "Vi;^;'"'"' -^^..^"^  tWUiinl .  y..i;d  .-  bn^l  and  M^«;,^'V.\ur'* 
Tl.e  d«  p  part  of  the  ^rt.lalP  ,,^,,,„  ,„  „^.  ^nd  which  -ur- 

,.rti.-.Hl  part  ..nu^hat  •"^^';;;*:»  ;:„.  ,  .  .Wper  gland  of  H«.»cr  «•»»"•*"- 
,uls  tlie  d,..p  ,>art  of  the  ^f '  *f  :„^,„„,,..l  b^  a  di^tinc  r.,*ule  an.  a  l.l.«l- 
;«bnr  t.-rtu;  pn.f«"<**  •  "'l'*  V  .iCl.-grax  in  color,  dhptical  in  .Hit  me.  .„,| 

u«  gland  »"  »*"•*"':'  ;*V     It  IS  MUiat..!  ,W^H>  l-low  the  attachnn-nt  a( 

,nch  U  to  3  cm  • '» >'-"^" 


A\K>ut  an  inc..  \*.  ., 

thv  inft-nor  ol>luiUf  nius<  u*. 


Liver  of  sheep,  409 
Lobe,  apical,  of  lungs  of  ox, 
462,  463 
cardiac,  of  lungs  of  ox,  463 
caudate,  of  liver,  433 
of  ox,  402 
of  pig,  421 
cerebellar,  661 
diaphragmatic,  of    lung  of 

ox,  453 
mediastinal,  of  lung  of  horse, 
456 
of  ox,  463 
of  liver  of  dog,  432 
of  horse,  374 
of  pig,  421 
of  lungs  of  dog,  468 
of  horse,  456 
of  ox,  462,  463 
of  pig,  466 
of  mammary  glands,  516 
of  prastate  of  horse,  493 
of  thymus  glaad  of  horse, 

458 
of  thyroid  gland  of  dog,  468 

of  horse,  457 
precardiac,  of  lung  of  horse, 

463 
pyriform,  668 
of  dog,  728 
Lobular  bronchioles,  457 
Lobulation  of  lungs,  456 
of  ox,  463 
of  sheep,  464 
Lobules  of  epididymis,  487 
of  kidney  of  horse,  473 
of  liver  of  pig,  422 
of  lung  of  horse,  457 
of  mammary  glands,  516 
of  prostate  of  horse,  493 
of  testicles  of  horse,  486 
of  thymus  gland,  458 
of  thyroid  gland,  458 
Lobus  piriformis,  672 
Locus  perforatus  posticus,  664 
Loins  of  dog,  muscles  of,  325 
of  horse,  fascia?  of,  235 

muscles  of,  235 
of  ox,  muscles  of,  300 
of  pig,  muscles  of,  313 
Long  hgament  of  hock  joint, 
201 
muscles,  211 
Longissimus  capitis  et  atlantis 
muscle  of  horse,  229 
muscle  of  dog,  325 
of  horse,  237 
of  ox,  300 
Longitudinal  bands  of  caecum 
of  horse,  364 
fissure  of  cerebrum,  667 

of  brain,  654 
grooves  of  heart,   528 
sinus,  superior,  591 
Longus  capitis  muscle,  227 
coUi  muscle  of  dog,  324 
of  horse,  228 
of  pig,  312 
Lower,  tubercle  of,  530 
Lumbar  arteries,  571,  573 
of  ox,  618 
of  pig,  629 
enlargement  of  horse,  648 
ganglia,  713 
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Lumbar  lymph  glands,  604 
of  dog,  643 
of  ox,  625 
of  pig,  631 
nerves  of  horse,  702 
veins,  596,  597 
vertebrae,  24 
of  dog,  151 
of  horse,  38 
of  ox,  112 
of  pig,  138 
Lumbo-dorsal  fascia,  235 
Lumbo-sacral   plexus  of  dog, 
731 
of  horse,  705 
of  ox,  719 
of  pig,  723 
Lumbricales  muscles  of  dog, 
324,  329 
of  horse,  273,  295 
of  ox,  305 
of  pig,  316 
Lung,  fa»tal,  of  horse,  454 
of  dog,  468 

lobes  of,  468 
of  horse.  453 
air-cells  of,  457 
alveolar  ducts  of,  457 
alveoli  of,  457 
apex  of,  456 
basal  border  of,  456 
base  of^  456 

bronchial  branches  of,  456 
cardiac  impression  of,  454 

notch  of,  456 
color  of,  454 
costal  surface  of,  454 
dorsal  border  of,  455 
form  of,  454 
hilus  of,  454 

interlobular  tissue  of,  457 
ligament  of,  451 
lobes  of,  456 
lobulation  of,  456 
lobule  of,  457 
lymph  vessels  of,  456,  457 
mediastinal  lol>e  of,  456 

surface  of,  454 
precardiac  lolw?  of,  463 
root  of.  456 
ventral  Ixjrder  of,  454 
vc^ssels  and  nerves  of,  457 
of  ox,  462 

apical  lobe  of,  462,  463 
cardiac  lobe  of,  463 
diaphragmatic  lol>e,  463 
fissures  of,  462 
lobes  of,  462,  463 
lobulation  of,  463 
mediastinal  lobe  of,  463 
of  pig,  466 

lobi-s  of,  466 
of  sheep,  lobulation  of,  464 
Luys's  Ixxly,  665 
Lymph,  599,  600 
follicles,  600 

of  small  intestine,  363 
glands,  599 
anal,  605 

of  pig,  632 
atlantal  of  ox,  623 
auricular,  of  dog,  643 
axillarv,  605 
of  dog,  643 
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Lymph  glands,  axillary,  of  ox, 
625 

of  pig,  631 
bronchial,  603 

of  horse,  457 

of  ox,  624 

of  pig,  631 
ca>cal,  of  pig,  632 
cervical,  601 

of  dog,  643 

of  ox,  624 

of  pig,  631 
colic,  of  pig.  632 
cubital,  of  dog,  643 
gastric,  604 

of  pig,  632 
hepatic,  605 

of  pig,  632 
iliac,  604 

of  dog,  643 

of  ox,  625 

of  pig,  631 
inguinal,  604 

of  pig,  632 
intercostal,  603 
ischiatic,  604 

of  pig,  632 
lumbar,  604 

of  dog,  643 

of  ox,  625 

of  pig,  631 
mediastinal,  603 

of  dog,  643 
mesenteric,  605 

of  dog,  643 

of  pig,  632 
of  caecum,  605 
of  colon,  605 
of  dog,  643 

of  Fallopian  tubes,  511 
of    mammary    glands    of 
cow,  521 
of  mare,  517 
of  ovaries  of  mare,  510 
of  ox,  623 
of  penis,  496 
of  pig,  6.30 
of  prepuce,  497 
of  spermatic  cord,  489 
of  uterus,  513 
of  vagina,  514 
orbital,  606 
pancreatic,  605 
parotid,  of  dog,  643 

of  pig,  630 
pectoral,  601 
pharyngeal,  602 


of  dog,  643 
of  ox,  623 
of  pig,  6;i0 
popliteal,  606 
of  dog,  643 


of  pig,  632 
recrura 

of  pig,  biJ*-^ 
prepectoral,  of  pig, 
prescapular,  602 


of  pig,  tKSZ 
precrural,  606 

nf  nicr.  632 


prescapular,  6 
of  dog,  643 
of  ox,  624 
of  pig,  631 

renal,  of  ox,  625 

sacral,  604 

splenic,  605 
of  pig,  632 


631 
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Meningeal    artery,     anterior, 
546 
middle,  552 
of  dog^  634 
postenor,  545 
veins,  592 
Meninges,  645 
Meniscus,  171 
Mental  artery,  552 

foramen,  63 
Mentalis  muscle,  216 
Mentum  of  horse,  331 
Meridians  of  eye,  740 
Mesaticephalic  breed  of  dogs, 

159 
Mesencej)halon,  663 
Mesenteric  artery,  great,  570 
of  dog,  638 
of  ox,  615 
of  pig,  628,  629 
posterior,  of  ox,  618 
small,  571 
ganglia,  714 
lymph  glands,  605 
of  dog,  643 
of  ox,  626 
of  pig,  632 
plexus,  714 
vein,  597 
Mesentery,  colic,  354,  369 

great,  354.  362 
Mesethmoid    of    ethmoid    of 

horse,  52 
Mesocolon  of  dog,  432 
Mesoduodenum,  1^1 
Mesogastric  zone  of  horse,  353 
Mesorchium,  489,  490 
Mesorectum,  355,  370 
Mesosalpinx  of  bitch,  522 

of  mare,  511 
Mesostemum,  26 
Mesotendon,  212 
Mesovarium  of  mare,  509 
Metacarpal  artery,  dorsal,  562 
external  volar,  562 
internal  volar,  562 
large,  563 

of  dog,  635,  636,  637 
of  ox,  614 
of  pig,  629 
palmar,  563 
bones,  28 
large,  87 

of  ox,  130 
small,  of  horse,  88 
of  ox,  130 
muscles  of  horse,  273 

of  ox,  305 
ner\'es  of  dog,  731 

of  horse,  701 
tuberasity  of  horse,  88 
vein,  595 
of  dog,  642 
of  ox,  621 
Metacarpo-phalangeal     joints 
of  dog,  208 
of  horse,  185 
of  ox,  206 
of  pig,  20S 
Metacarpus,  28 
of  dog,  1(>4 
of  horse,  87 

development  of,  88 
fascia  of,  263 


Metacarpus  of  ox,  128 

of  pig,  147 
Metastemum,  26 
Metatarsal  arteries,  581 
dorsal,  585 

of  ox,  620 
internal  superficial   plan- 
tar, of  ox,  619 
great,  585 
of  dog,  640,  641 
of  pig,  630 
bones,  30 

of  horse,  110,  111 
of  ox,  135 
fascia  of  horse,  274 
nerves  of  dog,  732 
veins,  599 
of  dog,  643 
of  ox,  622 
Metatarsus  of  dog,  168 
of  horse,  110 

muscles  of,  295 
of  ox,  135 
of  pig,  149 
Meynert's  commissure,  666 
Microscopic  anatomy,  17 
Mid-brain,  66.S 
Middle  cornua  of  horse,  65 
ear  of  horse,  752 
fossa  of  skull  of  horse,  71 
gluteus  muscle  of  horse,  277 
ligament  of  bladder,  476 

of  horse,  356 
meatus  of  nasal   cavity  of 
dog,  467 
of  horse,  438 
of  pig,  465 
of  nose  of  horse,  62,  72 
patellar  ligament,  195 
sesamoiciean     ligament     of 

horse,  188 
ventricle  of  larynx  of  horse, 
447 
Milk  cistern  of  cow,  521 
teeth  of  horse,  346 

of  cow,  521 
vein,  301 
Mitral  valve  of  horse,  533 
Modiolus,  759 
Molar  glands  of  ox,  383 
Molars,  338,  342 
Monakow's  rubrospinal  tract, 

652 
Morgagni,  hydatid  of,  of  Fal- 
lopian tubes,  511 
of  testicles,  485 
Morphology,  17 
Mouth  of  clog,  423 
of  horse,  330 
cavity  of,  330 
floor  of,  334 

mucous  membrane  of,  330 
of  ox,  382 
of  pig,  410 
Movable  joints,  170 

vertebnr,  24 
Movements  of  joint,  171 
Mucous  glands  of  larynx,  448 
of  trachea  of  horse,  450 
membrane,  nasal,  of  horse, 
440 
of  al)omasum  of  ox,  397 
of  ciTcum  of  dog,  432 
of  larynx  of  horse,  448 


Mucous  membrane  of  mam- 
mary gland  of  cow,  521 
of  mouth  of  horse,  330 
of    oesophagus   of    horse, 

352 
of  omasum  of  ox,  397 
of  pharynx  of  horse,  350 
of  rectum  of  horse,  370 
of  reticulum  of  ox,  395 
of  stomach  of  ox,  397 
of  rumen  of  ox,  394,  397 
of  seminal  vwicles,  492 
of  small  intestine,  362 
of  stomach  of  dog,  430 
of  tongue  of  horse,  335 
of  trachea  of  horse,  450 
of  ureters  of  horse,  475 
of  urethra  of  mare,  516 

masculina  of  horse,  499 
of  uterus  of  cow,  518 

of  mare,  513 
of  vas  deferens,  489 
of  vulva  of  mare,  515 
M  tiller,  muscle  of,  736 
Multifidus  cervicis  muscle,  231 
dorsi  muscle  of  horse,  238 
muscle  of  pig,  313 
Muscles  or  muscle,  211 
abdominal,  of  horse,  245 

of  pig,  313 
abductor  cruris  posterior,  of 
dog,  327 
digiti  quinti,  of  dog,  324, 

329 
hallucis.  of  dog,  329 
pollicis  brevis  et  opf)onens 
pollicis,  of  dog,  324 
accelerator  urinse,  499 
action  of,  212 
adductor  brevis,  282 
digiti  quinti,  of  dog,  324 

secundi,  of  dog,  324 
hallucis,  of  dog,  329 
longus,  of  horse,  282 
magnus,  of  horse,  282 
of  dog,  328,  329 
of  horse,  282 
of  ox,  -308 
of  pig,  316 
.    parvus,  of  horse,  282 

pollicis,  of  dog,  324 
anconeus,  of  horse,  262 

of  pig,  315 
antenor  digital  extensor,  263 
of  leg  of  horse,  288 
of  ox,  304,  309 
extensor,  of  phalanges,  264 
of  thi|?h  of  ox,  307 
antitragicus,  751 
arrectores  pilorum,  763 
articularis  genu,  of  ox,  307 
arytenoideus  transversus,  of 

lar\'nx  of  horse,  446 
attachments  of,  211,  212 
auricular,  749 

of  ox,  774 
azvgos  UNnilap,  of  horse,  333 
belly  of,  212 

biceps  brachii,  of  dog,  322 
of  horse,  259 
of  pig,  314 
femoris,  of  dog.  326 
of  horse,  278 
of  ox,  303 
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Muscle,  helicis,  752 
Homer's,  736 
humeralis  obliquus,  260 
hyo-epiglotticus,  445 
hyo-glossus,  of  horse,  338 
hyoid,  of  dog,  319 

of  horse,  222 

of  ox,  297 
hyoideus  transversus,  224 

of  ox,  298 
hyo-pharynKeus,  350 
hyo-thyreoiaeus,  445 
ihacus,  of  dog,  326 

of  horse,  275 

of  ox,  306 
ilio-costalis  cervicis,  227 

of  horse,  236 

of  ox,  300 
ilio-psoas,  of  horse,  275 
incisivus  inferior,  216 
of  ox,  295 

superior,  of  horse,  216 
infraspinatus,  of  dog,  321 

of  horse,  256 

of  ox,  302 

of  pig,  314 
insertion  of,  212 
intercostal,  external,  of  dog, 
325 
of  horse,  240 
of  pig,  313 

internal,  of  horse,  242 
of  pig,  313 
internal  digital  extensor,   of 
ox,  304,  309 

flexor,  of  metacarpus,  267 

of  thigh  of  ox,  308 
interossei,  of  dog,  324,  329 

of  horse.  273,  295 

of  ox,  305 
interscutularis,  749 

of  dog,  780 

of  ox,  774 
interspinales,  of  dog,  325 

of  ox,  300 

of  pig,  313 
intertransversales      caudap, 
239 

colli,  of  horse,  328 

lumborum,  238,  276 

of  dog,  324,  325 

of  ox,  300 

of  pig,  312,  313 
bchio-cavemasus,    of  clito- 
ris of  mare,  515 

of  penis  of  horse,  496 
of  ox,  503 
ischio-coccygeus,  238 
ischio-femoralis,  2S.3 
ischio-urethral,  499 

i'ugulomandibularis,  222 
:erato-hyoideus,  223 

of  ox,  298 
kerato-pharyngeus,  350 
lateral  digital  extensor,  265 
of  leg  of  horse,  2S8 
of  ox,  304,  309 
lateralis  stemi,  of  horse,  242 
latissimus  dorsi,  of  dog,  320 
of  horse,  251 
of  ox,  302 
of  pig,  314 
levator  labii  superioris  pro- 
prius,  of  dog,  318 


Muscle,  levator  labii  superi- 
oris proprius,  of 
horse,  215 
of  ox,  295 
of  pig,  311 
nasolabiafis,  of  dog,  318 
of  horse,  214 
of  ox,  295 
of  pig.  311 
palati,  of  horse,  333 
palpebrse  superioris,  219, 

738 
rostri,  of  pig,  311 
scapulse  hominis,  254 
levatores  costarum,  of  dog, 
325 
of  horse,  240 
of  ox,  300 
of  pig,  313 
long,  211 

longissimus  capitis  et  atlan- 
tis,  of  horse,  229 
of  dog,  325 
of  horse,  237 
of  ox,  300 
longus  capitis,  of  horse,  227 
colli,  of  dog,  324 
of  horse,  228 
of  pig,  312 
lumbricales,  of  dog,  324,  329 
of  horse,  273,  295 
of  ox,  305 
of  pig,  316 
malaris,  of  horse,  218 

of  ox,  296 
maaseter,  of  dog,  318 
of  horse,  219 
of  ox,  297 
mastoido-humeralis,  of  dog, 
320 
of  horse,  225,  252 
of  ox,  302 
of  pig:,  314 
mentahs,  of  horse,  216 
metacarpal,  of  horse,  273 

of  ox,  305 
middle  gluteus,  of  horse,  277 
multifidus  cervicis,  231 
dorsi,  of  horse,  238 
of  pig,  313 
mylo-hyoideus,  of  dog,  319 
of  horse,  222 
of  ox,  297 
names  of,  212 
nasal,  of  dog,  318 
nerve-supply  of,  213 
non-striated,  211 
oblique  extensor,  of  meta- 
carpus of  horse,  267 
great,  of  abdomen,  246 
small,  of  abdomen,  247 
of  head  of  horse,  233 
obliquus    abdominis    exter- 
nus,  of  dog,  326 
of  horse,  246 
of  ox,  301 
of  pig,  313 
intemus,  of  dog,  326 
of  horse,  247 
of  ox,  301 
of  pig,  313 
capitis  anterior.  233 
posterior,  of  horse,  233 
of  pig,  313 


Muscle,   obliquus   oculi   infe- 
rior, 738 
superior,  738 
obturator  extemus,  283 
of  ox,  308 
of  pig,  317 

intemus,  of  horse,  283 
of  ox,  308 
of  pig,  317 
occipito-hyoideus,  223 

of  ox,  298 
ocular,  of  horse,  738 
of  abdomen  of  dog,  326 

of  ox,  301 
of  anus  of  horse,  371 
of  arm  of  horse,  259 

of  ox,  302 

of  pig,  314 
of  auditory  ossicles,  755 
of  back  of  dog,  325 

of  horse,  235 

of  ox,  300 

of  pig,  313 
of  cheeks  of  horse,  213 
of  digit  of  horse,  295 

of  pig,  315 
of  dog.  318 

of  eyelids  of  horse,  218 
of  face  of  dog,  318 

of  ox,  295 
of  foot  of  horse,  287 

of  ox,  309 

of  pig,  317 
of  forearm  of  horse,  262 
extensor  division,  263 
flexor  division,  267 

of  ox,  304 

of  pig,  315 
of  head  of  horse,  213 

of  pig,  311 
of  hip,  external,  of  horse,  276 
of  ox,  306 

of  pig,  316- 
of  horse,  213 
of  larynx  of  horse,  445 
of  leg    of  horse,  287,  288, 
290 

of  ox,  309 

of  pig,  317 
of  lips  of  horse,  213 
of  loins  of  dog,  325 

of  horse,  235 

of  ox,  300 

of  pig,  313 
of  manus  of  horse,  262 
of  mastication  of  dog,  318 

of  horse,  219 

of  ox,  297 

of  pig.  311 
of  metatarsus  of  horse,  295 
of  M  tiller,  736 
of  neck  of  dog,  324 

of  horse,  224,  229 

of  ox,  298 

of  pig,  311 
of  nostrils  of  horse,  217 
of  ox.  295 

of  pelvic  limb  of  dog,  326 
of  horse,  274 
of  ox,  306 
of  pig,  316 
of  penis  of  horse,  496 
of  pharynx  of  horse,  348 
of  pig,  311 


808 


INDEX 


Muscle  of  shoulder   girdle  of 
horse,  250 
of  ox,  302 
of  pig.  314 
joint  of  horse,  181 
of  horse,  255 
of  ox,  302 
of  pig.  314  • 
of  tail  ot  dog,  325 
of  horse,  238 
of  ox,  300 
of  pig,  314 
of  thigh,  anterior,  284 
external,  of  horse,  276 

of  ox.  308 
internal,  of  horse,  281 
of  pig,  316 
of  thoracic  limb  of  dog,  319 
of  horse,  250 
of  ox,  302 
of  pig,  314 
of  thorax  of  dog,  325 
of  horse,  240 
of  ox,  300 
of  pig,  313 
of  tongue  of  horse,  337 
omo-hyoideus,  224,  226 
of  ox,  298 
of  pig,  312 
omo-transversarius  of  dog, 
319 
of  ox,  302 
of  pig,  312,  314 
orbicular^  211 
orbicularis  oculi,   218 
of  ox,  296 
oris  of  dog,  318 
of  horse,  213 
of  ox,  295 
of  pig,  311 
origin  of.  212 
palato-pnar>'ngeus,  349 
palmans  brevis,  of  dog,  324 
longus  acccssorius,  of  dog, 
323 
palpebral,  of  dog,  318 
panniculus  camosus,  of  dog, 
318 
of  pig,  311 
of  ox,  295 
of  pig,  311 
paramero-bicens,  278 
parioto-auricularis,  750 
of  dog  780, 
of  ox,  774 
parotido-aurirularis,  750 
pect  incus,  of  tiog,  328 
of  horse,  2S2 
of  ox,  308 
of  pig,  316 
p€»ctond,    anterior    superfi- 
cial,  of  pig,  314 
do<^p,  of  dog,  320 
of  h(>rs(\  253 
of  pi^E.  M\ 
of  horsr,  '2'}2 

postrnor  dt't'p,  of  pig.  314 
siiiMTti(i:il,  of  dog,  320 
of  lioFM',  2X\ 
of  pig.  314 
pen>n(Mis  t>n*vis,  of  dog.  328 
longu'*  of  <iog,  32S 

of  pig.  317 
of  horx',  2VS 


Muscle,    peroneus  tertius,  of 
dog,  328 
of  horse,  289 
of  ox,  310 
of  pig,  317 
plantar,  of  pig,  317 
popliteus,  of  dog,  329 
of  horse,  294 
of  pig,  317 
preputial,  of  ox,  503 
pronator  quadratus,  of  dog, 
324 
teres,  of  dog,  323 
of  horse,  268 
of  pig,  315 
protractor,  of  prepuce  of  ox, 

503 
psoas  major,  of  dog,  326 
of  horse,  275 
of  ox,  306 
of  pig,  316 
minor,  of  dog,  326 
of  horse,  275 
of  ox,  306 
of  pig,  316 
pterygoideus  extemus,  220 
intemus,  of  horse,  219 
lateralis,  of  horse,  220 
of  ox,  297 
pterygo-pharyngeus,   of 

horse,  349 
pyriformis,  of  dog,  326 

of  horse,  284 
quadratus  femoris,  of  dog, 
328 
of  horse,  283 
of  ox,  308 
of  pig,  317 
lumborum,  of  dog,  326 
of  horse,  276 
of  ox,  306 
of  pig,  316 
plantar,  of  dog,  329 
quadriceps  femoris,  284 
of  ox,  307 
of  pig,  317 
radialis  volaris,  of  dog,  323 
rectus   abdominis  intemus, 
of  pig,  313 
of  dog,  326 

of  horse,  248 
of  ox,  301 
of  pig,  313 
capitis  anterior  major,  of 
dog,  324 
of  horse,  '227 
of  ox,  300 
minor,  of  horse,  227 
of  ox,  300 
dorsalis  major,  of  horse, 
234 
minor,  of  horse,  234 
lateralis,  of  horse,  228 

of  ox,  300 
of  pig.  313 

posterior       major,       of 
horse.  234 
minor,  of  horsr,  234 
femori-i.  of  dog,  327 

of  hors<N  2K4 
lateralis,  of  dog.  324 
minor,  of  dog,  324 
o<'iiIi,  73S 
parvus,  of  horse,  2^6 


Muscle,    rectus     thoracis,    of 
horse,  242 
of  pig,  313 
relations  of,  213 
retractor  ani,  of  dog,  432 
of  horse,  371 
costsp,  of  horee,  242 

of  pig,  313 
oculi,  738 

of  prepuce  of  ox,  503 
penis,  of  horse,  496 
of  ox,  503 
rhomboideus  capitb^,  of  dog, 
3^ 
cervicalis,  of  dog,  320 

of  horse,  251 
of  dog,  320 
of  horse,  251 
of  ox,  302 
of  pig,  314 

thoracalis,  of  dog,  320 
of  horse,  251 
ring-Hke,  211 
rotator,  757 

sacro-coccygei,  of  pig,  314 
sacro-coccygeus  accessoriua, 
of  dog,  325 
inferior,  of  horse,  240 
lateralis,  of  horse,  2ii9 
of  do^,  325 

superior,  of  horse,  238 
ventralis      lateralis,       of 
horse,  240 
sartorius,  of  dog,  328 
of  horse,  281 
of  ox,  208 
of  pig,  316 
scalenus  dorsalis,  of  dog,  324 
of  ox,  300 
of  horse,  227 
of  pig,  312 

ventralis,  of  dog,  324 
of  ox,  298 
of  pig,  312 
scansonus,  of  horse.  27H 
scapulo-humeralis   po»«ticus, 

of  horse,  258 
scapulo-ulnaris,  of  hors«e,  260 
srutularis,  749 
semimembranosus,    of    dog, 
327 
of  horse,  280 
of  ox,  306 
of  pig,  316 
semispinalis  capitis,  of  horse, 
231 
colli,  of  horse,  231 
semitendinosus,  of  dog,  327 
of  horse,  280 
of  ox,  306 
of  pig,  316 
serratus  anterior  hominis,  of 
horse,  254 
anticus,  of  dog,  325 
of  horse,  235 
of  ox,  300 
of  pig,  313 
cerNnrb*,  of  horse,  254 
magnus,  of  dog,  320 
of  horse,  254 
of  ox,  302 
of  pig,  314 
posticus,  of  dog,  325 
of  horse,  236 
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Muscle,  serratus   poeticus,  of 
ox,  300 

thoracis,  of  horse,  254 

ventralis,  of  horse,  254 
shape  of,  212 
short,  211 
skeletal,  211 
small  posterior  straight,  of 

head  of  horse,  234 
soleus,  of  horse,  292 

of  ox,  311 

of  pig,  317 
sphincter,  211,  213 

ani  extern  us,  of  horse,  371 
intemus,  of  horse,  371 

pupilla*,  744 
spinalis  et  semispinalis,  of 
pig,  313 

of  horse,  233 
spinous,  transverse,  of  neck 

of  horse,  231 
splenius,  of  dog,  324 

of  horse,  229 

of  ox,  300 

of  pig,  312 
stapedius,  755 
stemo-cephalicus,    of    dog, 
324 

of  neck  of  horse,  225 

of  ox,  298 

of  pig,  312 
stemo-mandibularis,  225 
stemo-maxillaris,  225 
sterno-thyro-hyoideus,       of 
dog,  319 

of  horse,  224,  226 

of  ox,  298 

of  pig,  312 
stemo-thyroideus  et  stemo- 

hyoideus,  of  horse,  226 
straight,   of    head    of    pig, 

312 
striated,  211 
structure  of,  212 
stylo-glossus,  of  horse,  337 
stylo-hyoideus,  of  dog,  319 

of  horse,  223 

of  ox,  297 
stylo-mandibularis,  222 

of  ox,  297 
stylo-maxillaris,  222 
stylo-pharyngeus,  349 
sublumbar,  of  horse,  274 

of  ox,  306 

of  pig,  316 
subscapularis,  of  dog,  321 

of  horse,  257 

of  ox,  302 

of  pig,  314 
subscapulo-hyoideus,  226 
superficial  digital  flexor,  269 
of  log  of  horse,  292 
of  ox,  305 

flexor,  of  ox,  311 

gluteus,  of  horse,  277 

pectoral,  of  ox,  302 
supinator,  of  dog,  323 

of  pig,  315 
supraspinatus,  of  dog,  321 

of  horse,  256 

of  ox,  302 

of  pig,  314 
tarsal,  736 
temporalis,  of  dog,  318 


Muscle,  temporalis,  of   horse, 
219 
of  ox,  297 
tendo  femorotarseus,  289 
tensor  fasciae  antibrachii,  of 
dog,  322 
of  horse,  260 
of  ox,  303 
of  pig,  315 
lat«,  of  dog,  326 
of  horse,  276 
of  ox,  306 
of  pig,  316 
palati,  of  horse,  333 
tympani,  755 
teres  major,  of  dog,  322 
of  horse,  258 
of  ox,  302 
of  pig,  314 
minor,  of  dog,  321 
of  horse,  256 
of  ox,  302 
of  pig,  314 
thyro-arytenoideus,  446 
thyro-hyoideus,  445 
thyro-pharyngeus,  350 
tibialis  anterior,  of  dog,  328 
of  horse,  290 
of  ox,  310 
of  pig,  317 

posterior,  of  dog,  329 
trachelo-mastoideus,  of  dog, 
325 
of  horse,  229 
of  pig,  312 
tragicus,  751 

trans versalis    costarum,    of 
dog,  325 
of  horse,  236 
of  ox,  300 
of  pig,  313 
transversus    abdominis,    of 
dog,  326 
of  horse,  248 
of  ox,  302 
of  pig,  313 
costarum,  of  horse,  242 
thoracis,  of  horse,  242 

of  pig,  313 
trapezius     cervicalis,     of 
horse,  250 
of  dog,  319 
of  horse,  250 
of  ox,  302 
of  pig,  314 

thoracalis  of  horse,  251 
triangularis  stemi,  242 
triceps  brachii,  of  horse,  260 
of  dog,  322 
of  ox,  303 
of  pig,  315 
sune,  of  horse,  292 
ulnaris  lateralis,  of  dog,  323 

medialis,  of  dog,  323 
unipennatc,  212 
unstripe<l,  211 
urethral,  of  dog,  507 
of  horse,  499 
of  mare,  516 
of  ox,  504 
of  pig,  506 
vastus  extemus,  of  horse,  285 
intermedius,  of  horse,  286 
of  ox,  307 


Muscle,    vastus    intemus,   of 
horae,  286 
ventricularis  et  vocalis,  446 
vocalis,  of  horse,  446 
volar,  of  pig,  315 
Wilson's,  of  dog,  509 

of  ox,  504 
zygomatico-auricularis,  749 

of  ox,  774 
zygomaticus,  of  dog,  318 
of  horse,  215 
of  ox,  295 
of  pig,  311 
Muscular  bands  of  great  colon 
of  horse,  368 
coat  of  Gcsophagus,  352 
layer  of  trachea  of  horse,  450 
process    of    arytenoid    car- 
tilages of  larynx,  443 
of  temporal  bone,  57 
ring  of  ca'cum  of  horse,  365 
system,  211 
Muscularis  mucosa*  of  small 

intestine,  362 
MuscuU  papillares  of  left  ven- 
tncle,  533 
of  right  ventricle,  531 
pectinati,   in  right  atrium, 
530 
M  usculo-cut aneous    nerves, 
696 
of  dog,  730 
of  horse.  697 
of  leg  of  horse,  708 
Musculo-spiral  groove,  77 

nerve  of  horse,  698 
Myenteric  plexus,  714 
Mylohyoid  nerve,  682 

of  do|t,  728 
Mylo-hyoideus  muscle  of  dog, 
319 
of  horse,  222 
of  ox,  297 
Myocardium,  634 
Myology,  211 


Nares,  anterior,  of  horse,  436 
posterior,  of  horse,  68,  348, 
440 
Nasal  artery,  550 
of  ox,  611 
bones  of  dog,  158 
of  horse,  61 
of  ox,  121 
of  pig,  143 
cavity  of  dog,  161,  466,  467 
of  horse,  71,  436 

common  meatus  of,  440 
ethmoidal  meatuses,  440 
inferior  meatus  of,  439 
middle  meatus  of,  438 
parietal  cartilage,  437 
superior  meatus  of,  438 
v(  Kfiols  and  nerves,  437 
of  ox,  125,  45H 
of  pig,  145,  464 
structure  of,  436 
crest  of  horse,  71 
glands  of  horse,  440 
mucous  membrane,  440 
muscles  of  dog,  318 
nerve  of  dog,  728 
of  horse,  679 
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Nerve,  temporal,  of  dog,  728 
of  horse,  681 
of  ox,  717 
of  pig,  722 
tenth,  687 
third,  of  horse,  677 
thoracic,  anterior,  696 

of  horse,  697,  702 
thoracodorsal,  697 
tibial,  anterior,  708 
of  dog,  732 
of  horse,  708 
of  ox.  720 
trifacial,  of  horse,  677 
trigeminal,  of  horse,  677 
trochlear,  of  horse,  677 
twelfth,  692 
tympanic,  686 
ulnar,  of  dog,  730 
of  horse,  696,  698 
of  ox,  718 
of  pig,  723 
vagus,  687 
of  dog,  729 
of  ox,  717 
of  pig,  722 
ventral,  of  dog,  729 
vestibular,  686,  761 
Vidian,  681 
volar,  of  horse,  701 

of  ox,  718,  719 
zygomatic,  of  dog,  728 
of  horse,  679 
Nerve-cells,  644 
Nerve-plexus,  645 
Nervous  system,  644 
of  dog,  724 
of  horse,  724 
of  ox,  715 
of  pig,  720 
symphathetic,  710 
Nervus  accessorius,  690 
lacrimalis,  678 
oculomotorius,  of  horse,  677 
olfactorius  of  horse,  676 
ophthalmicus,  678 
opticus  of  horse,  676 
trigeminus,  677 
trochlearis,  677 
Neuroglia,  644 
Neurology,  644 
Neurone,  644 
Ninth  nerve,  686 
Nippers,  339 
Nipple  of  mammary  gland  of 

mare,  516 
Nodules,  lymph,  600 

of  spleen  of  horse,  379 
Notiulus,  660 

Nose  of  horse,  common  meatus 
of,  62 
inferior  meatus  of,  62,  72 
meatuses  of,  71 
middle  meatus  of,  62,  72 
superior  meatus  of,  62,  72 
Nostrils  of  dog,  466 
of  horse,  436 
of  ox,  458 
of  pig,  464 
Notch,  acetabular,  of  horse,  96 
cardiac,  of  lungs,  456 
carotid,  of  horse,  51 
glenoid,  of  horse,  76 
naso-maxillary,  of  horse,  61 


Notch,    oesophageal,    of    dog, 
434 
of  tibia  of  horse,  102 
oval,  of  horse,  51 
popliteal,  of  tibia,  102 
sciatic,  lesser,  of  horse,  95 
semilunar,  of  ulna,  82 
sigmoid,  of  horse,  64 
sphenoidal,  of  horse,  55 
spinous,  of  horse.  51 
Nuchal  surface  of  skull  of  dog, 
160 
of  horse,  69 
of  ox,  124 
of  pig,  145 
Nuclei  of  origin  of  nerves,  644 
Nucleocerebellar       fasciculus, 

661 
Nucleus  alae  cinerese,  690 
amygdalse,  676 
caudatus,  675 
cuneatus,  658 
dorsal  sensory,  690 
dorsalis,  651 
facial,  684 
gracilis,  658 
hypoglossal,  692 
hypothalamicus,  665 
lenticular,  675 
lentiformis,  675 
lent  is,  747 

of  solitary  tract,  690 
olivaris  caudatis,  658 

nasalis,  660 
ruber,  665 
subthalamic,  665 
Nutrient  artery,  21 
of  femur,  580 
of  humerus,  559 
of  tibia,  581 
foramen  of  femur,  97 
of  humerus,  78 
of  ilium,  94 
of  metacarpus,  88 
of  tibia,  100 


Obex,  663 

Oblique    extensor    muscle    of 
metacarpus  of  horse,  267 
muscle,   small,   of   head   of 
horse,  233 
Obliquus  abdominis  extemus 
muscle  of  dog,  326 
of  horse,  246 
of  ox,  301 
of  pig,  313 
intern  us   muscle  of  dog, 
326 
of  horse,  247 
of  ox,  301 
of  pig,  313 
capitis    anterior    muscle   of 
horse,  233 
posterior  muscle  of  horse, 
233 
of  pig,  313 
oculi  inferior,  738 
superior,  738 
Obturator  artery,  577 
of  ox,  619 
extemus    muscle   of    horse, 
283 
of  ox,  308 


Obturator  extemus  muscle  of 
pig,  317 
foramen  of  dog,  167 
of  horse,  96,  97 
of  ox,  132 
intemus  muscle  of  horse,  283 
of  ox,  308 
of  pig,  317 
membrane  of  horse,  191 
nerves  of  horse,  706 
vein,  598 
Occipital  artery,  544 
of  dog,  633 
of  ox,  611 
of  pig,  627 
bone  of  dog,  154 
of  horse,  47 

development,  50 
of  ox,  115 
of  pig,  139 
condyles  of  horse,  48,  68,  69 
crest  of  horse,  50,  69 
protuberance,  external,  50 

internal,  54 
sinus,  591 
vein,  588 
Occipito-hyoideus  muscle,  223 

of  ox,  298 
Ocular  muscles  of  horse,  738 

sheath  of  horse,  738 
Oculomotor  nerve  of  horse,  677 

of  ox,  717 
Odontoid  ligament,  176 
process  of  axis  of  horse,  34 
of  ox,  112 
(Edema  glottidis  of  horse,  448 
(Esophageal  artery,  565,  567 
of  ox,  614 
of  pig.  627 
groove  of  ox,  394 

of  sheep,  408 
nerve  of  dog,  729 
notch  of  dog,  434 
opening  of  horse,  348 
plexus,  713 

of  dog,  730 
vein,  587 
(Esophagus  of  dog,  428 
of  horse,  350 
of  ox,  389 
of  pig,  417 
of  sheep,  407 
Olecranon  fossa,  80 

of  horse.  83 
Olfactory  bulb,  653,  671 
of  dog,  727 
of  ox,  717 
of  pig,  721 
cells,  772 

fossa  of  horse,  52,  70 
glands  of  horse,  440,  772 
nerve  of  horse,  676 
organs  of  dog,  781 

of  pig,  779 
peduncl(',  671 
strijE,  671 
tracts,  671 
of  pig,  721 
Olivary  eminence  of  dog,  725 
nucleus,  anterior,  660 
pjosterior,  658 
Olivocerebellar  fibers,  661 
Omaso-abomasal     artery     of 
ox,  615 
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Omaso-abomasal  orifice  of  ox, 

396 
Omasum  of  ox,  390,  392 

of  sheep,  408 
Omental  cavity  of  horse,  380 
Omentum,  gastro-colic,  358 
gastro-hcpatic,  354,  358 
gastro-splemc,  354,  358,  379 
great,  of  horse,  354,  358 

of  ox,  396 
lesser,  of  ox,  396 
Omo-hyoideus  muscle,  224,  226 
of  ox,  298 
of  pig,  312 
Omo-transversanus  muscle  of 
dog,  319 
of  ox,  302 
of  pig,  312,  314 
Ophthalmic  artery,  553 
of  dog,  635 
of  ox,  612 
nerve,  678 

of  dog,  728 
vein,  590 
Optic  axis,  740 
chiasm,  666 
commissure,  666 
foramen,  50,  51,  67,  70 
groove  of  horse,  50 
nerve  of  horse,  676 
papilla,  745 
of  ox,  774 
of  pig,  778 
recess,  667 
thalamus,  664 
tract,  664,  666 
of  ox,  716 
Ora  serrata,  745 
Orbicular  muscles,  211 
Orbicularis  oculi  muscle,  218 
of  ox.  296 
oris  muscle  of  dog,  318 
of  horse,  213 
of  ox,  295 
of  pig,  311 
Orbit  of  horse,  67 
Orbital  artery,  555 
ducts  of  dog,  427 
fascia  of  horse,  738 
fissure  of  horse,  51 
foramen,  internal,  67,  70 
gland  of  dog,  427 
region  of  horse,  67 
veins  of  ox,  621 
wings  of  horse,  51 
Organ  of  (^orti,  760 
of  Jacobson,  772 
of  sense,  734 

vomero-nasal,  of  horse,  440 
Orifice,  aortic,  of  heart,  533 
at  rio- ventricular,     left,     of 
ventricle,  530,  533 
right,    of   ventricle,    530, 

C£pco-colir,  of  horse,  364 
fronto-maxiilary,  73 
ileo-ca*cal,  of  horse,  364 
laryngpiil,  of  horse,  348 
of    anterior    vena    cava    of 

hors(\  529 
of  coronarv  sinus,  529 
of  posterior  vena  cava,  529 
onia.«>-alK)rnM>al,  of  ox,  396 
preputial,  of  horse,  496 


Orifice,  pulmonary,    of    right 
ventricle,  531 
reticulo-omasal,  of  ox,  394 
rumino-reticular,  of  ox,  393 
ureteral,  of  horse,  477 
urethral,  external,  of  cow, 
519 
of  horse,  499 
of  mare,  515 
of  ox.  503 
internal,  of  horse,  477 

of  male  horse,  499 
of  pig,  505 
Os  corona;  of  horse,  89 
coxffi,  29 
of  horse,  92 
of  pig,  148 
pedis  of  dog,  506 

of  horse^  90 
rostri  of  pig,  143,  464 
suffraginis  of  horse,  89 
uteri  externum  of  mare,  513 
internum  of  mare,  513 
Ossa  cordis  of  ox,  609 
Osseous  labyrinth,  758 
Ossicles,  auditory,  754 
Ossification,  22 
endochondral,  22 
intramembranous,  22 
of  vertebrae,  25 
Osteoblasts,  22 
Osteoclasts^  22 
Osteogenesis,  22 
Osteology,  19 

Ostium  al)dominale  of  mare, 
511 
uterinum  of  mare,  511 
Otic  ganglion,  681,  711 

of  ox,  717 
Outlet  of  pelvis,  97,  354 
Ova  of  mare,  510 
Oval  notch  of  horse,  51 
Ovarian  artery,  571 
of  mare,  510 
ligament  of  bitch,  522 
of  mare,  509 
Ovaries  of  bitch,  522 
of  cow,  517 
of  mare,  508 
of  sow,  521 
Overextende<l  joints,  171 
Overshot  dog,  425 
Ovulation  fossa  of  mare,  509 
in  mare,  510 


Pacchionian  l>odies,  647 
Pad,  dental,  of  ox,  3H4 
Prnls  of  dog.  7S0 
Palate,  hard,  of  dog,  423 

of  horse,  ()9,  332 

of  ox,  3S3 

of  pig,  411 

of  she<'p,  405 
soft ,  of  dog,  424 

of  horse,  332 

of  ox,  3S4 

of  pig,  411 
Palatine  arterv,  555 

of  pig,  627 
bones  of  horse,  60 

of  ox,  120 

of  pig,  142 
canal  of  horst',  58 


Palatine  cleft  of  horse,  60.  69, 
71 
foramen,  posterior,  5S.  tVS 
^ands  of  horse,  333 
groove  of  horse,  59,  69 
nerve  of  dog,  728 

of  horse,  679,  680 
process  of  dog,  157 

of  maxillse  of  horse,  5S 
of  premaxilla*  of  horse,  60 
region  of  horse,  68 
sinus  of  ox,  120,  126 
suture,  median,  69 

transverse,  of  hon*e,  69 
vein,  589 
Palato-labial  artery,  555 
Palato-pharyngeus  mus<*le.  H49 
Pallium,  668 

Palmar  metacarpal  arter>-,  5«wi 
Palmaris  brevis  muscle  of  d<  nc 
324 
longus  accessorius  mus<'le  <.>f 
dog,  3*23 
Palpebral  fissure  of  horse,  7.i5 
ligament,  736 
muscle  of  dog,  318 
sebum.  736 
Pampinitorm  plexus  of  testi- 
cles of  horse,  487 
Pancreas  aselli  of  dog,  043 
of  dog,  434 
of  horse,  371 
of  ox,  404 
of  pig,  423 
of  sheep,  410 
Pancreatic  arteries,  569 

duct,  accessory,  of  dog,  431 
of  horse,  373 
of  dog,  431,  434 
of  horse,  372 
of  ox,  398 
of  pig,  419,  423 
lympn  glands,  605 
vein,  597 
Pancreatico-duodenal     art  er\' , 

569 
Panniculus,  abdominal,  245 
adiposus  of  horse,  761 
camosus  of  <log,  318 
of  head  of  horse,  213 
of  horse,  213,  761 
of  neck  of  horse,  224 
of  pig,  311 
facial,  of  pig,  311 
muscle  of  ox,  295 
scapulo-humeral  port  ion, 255 
thoracic  portion,  255 
Papilla  communis  of  kidnev, 
474 
filiform,  of  tongue,  336 
foliate,  of  tongue,  3ii6 
fungiform,  of  tongue,  ;i:i<> 
hair,  763 

of  cheeks  of  ox,  382 
of  skin,  762 
of  tongue,  336 
optic,  745 

of  ox,  774 
renalis  of  ox,  480 
vallate,  of  tongue,  336 
Paramastoid  process.  48,  tiS,  t»9 
Paramero-biceps  muscle,  27s 
Paranasal    sinuses   of    horsv, 
72 


INDEX 


813 


Parapharyngeal  lymph  gland 

of  ox,  623 
Parathyroid  gland  of  dog,  468 
of  horse,  458 
of  ox,  464 
Parenchyma  of  adrenal  bodies, 
478 
of  liver,  377 

of  mammary  glands,  516 
testis,  486 
Parietal  bones  of  dog,  155 
of  horse,  54 
of  ox,  117 
of  pig,  140 
cartilage  of  nasal  cavity,  437 
crest  otox,  117 
pleura  of  horse,  451 
region  of  skull  of  horse,  66 
Parieto-auricularis,  750 
of  dog,  780 
of  ox,  774 
Parieto-frontal  suture,  54,  55 
Parieto-occipital  suture,  54 
Parieto-temporal  canal,  54,  57 

suture,  56 
Parolfactory  area,  671 
Parotid  artery,  543 
of  pig,  627 
duct  of  dog,  423,  427 
of  horse,  347 
ofpig,  411,  414 
glancl  of  dog,  427 
of  horse,  346 
of  ox,  388 
of  pig,  414 
lympn  gland  of  dog,  643 
of  pig,  630 
Parotido-auricularis,  750 
of  dog,  780 
of  ox,  774 
Pars  basilaris  pontis,  660 
ciliaris  retinae,  745 
dorsalis  pontis,  660 
intercartilaginea  of  larynx, 

448 
intermembranacea  of  larynx, 

448 
iridica  retinae,  745 
optica  retinap,  745 
Pastern  bone,  89 
joint,  188 

movements  of,  189 
Patches,  Peyer's,  of  horse,  363 
of  ox,  398 
of  pig,  419 
Patella,  29 
of  dog,  168 
of  horse,  104 
of  ox,  134 
of  pig,  149 
Patellar  ligaments,  195,  196 
Pathetic  foramen,  67 
Pectineus  muscle  of  dog,  328 
of  horse,  282 
of  ox,  307 
of  pig,  316 
Pectoral  fascia  of  horse,  252 
lymph  glands,  602 
muscle,  anterior  superficial, 
of  pig,  314 
deep,  of  dog,  320 
of  horse,  253,  254 
of  ox,  302 
of  pig,  314 


Pectoral  muscle^  deep,  poste- 
rior, of  pig,  314 
of  horse,  252 
posterior   superficial,   of 

pig,  314 
superficial,  of  dog,  320 
of  horse,  253 
of  ox,  302 
nerve,  696 
Peduncles,  cerebellar,  661 
cerebral,  664 
of  ox,  716 
of  pig,  720 
middle  cerebellar,  659 
olfactory,  671 
Pelvic    artery  of    horse,   97, 
354 
of  ox,  133,  390 
fascia  of  horse,  273 
flexure  of  horse,  366 
girdle,  29 

of  horse,  92 
limb,  bones  of,  29 

of  dog,  articulations  of, 
209 
bones  of,  165 
muscles  of,  326 
of  horse,  articulations  of, 
190 
bones  of,  92 
fasciie  of,  273 
muscles  of,  274 
of   ox,    articulations   of, 
209 
bones  of,  131 
muscles  of,  306 
of  pig,  articulations  of, 
209 
bones  of,  148 
muscles  of,  316 
peritoneum  of  horse,  355 
plexus,  713,  715 
Pelvis  of  dog,  167 
inlet  of,  167 
of  horse,  96 
axis  of,  97 

conjugate  diameter,  97 
inlet  of,  96 
outlet  of,  97 

sacro-pubic  diameter,  97 
sexual  differences  of,  97 
transverse  diameter,  97 
of  kidney  of  horse,  473 
of  ox,  132 
axis  of,  133 

conjugate  diameter,  132 
inlet  of,  132 
of  pig,  148 
inlet  of,  148 
Penis,  glans,  of  dog,  506 
of  horse,  495 
of  ox,  503 
of  dog,  506 
glans,  506 
OS  of,  506 
prepuce  of,  507 
of  horse,  494 
arteries  of,  496 
body  of,  494 
corona  glandis  of,  495 
corpus  cavernosa m,  495 

spongiosum,  495 
fossa  glandis  of,  495 
glans,  495 


Penis  of  horse,  ischio-cavemo- 
sus  muscle  of,  496  . 
lymphatics  of,  496 
muscles  of,  496 
nerves  of,  496 
root  of,  494 
sheath  of,  496 
structure  of,  495 
suspensory       ligaments, 

494 
veins  of,  496 
vessels  and  nerves,  496 
of  ox.  503 

bulbo-cavemosus  muscle 

of,  503 
plans,  503 
ischio-cavernosus  muscle 

of,  503 
prepuce  of,  503 
retractor  muscle  of,  503 
septum  of,  503 
of  pig,  505 

prepuce  of,  506 
Periarticular  ligaments,  171 
Pericardiac  pleura,  452 
Pericardium  of  dog,  632 
of  horse,  525 
of  ox,  608 
of  pig,  626 
Perichorioid  space,  742 
Perineal  artery,  574 
of  dog,  641 
vein  of  ox,  622 
Feriople,  765 
of  ox,  775 
structure  of,  768 
Perioplic  matrix,  769 
Periorbita  of  horse,  738 
Periosteal  artery,  21 
Periosteum,  21 

alveolar,  of  teeth,  339 
Peritoneal  ring  of  horse,  490 
Peritoneum  of  horse,  353,  379 

pelvic,  356 
Permanent  teeth  of  horse,  340 
Peroneal  artery,  585 
nerve,  deep,  of  ox,  720 
of  dog,  732 
of  horse,  708 
of  pig,  723 

superficial,  of  ox,  719 
Peroneus    brevis    muscle    of 
dog,  328 
longus  muscle  of  dog,  328 

of  pig,  317 
muscle  of  horse,  288 
tertius  muscle  of  dog,  328 
of  horse,  289 
of  ox,  310 
of  pig,  317 
Perpendicular  artery,  564 

plate  of  ethmoid.  52 
Petro-basilar   canal   of   tem- 
poral bone  of  dog,  156 
Petrosal  crest  of  horse,  57,  70 
nerve,  684 
sinus,  inferior,  592 
superior,  591 
Petro-tympanic  fissure,  57 
Petrous  ganglion,  686 
temporal  bone,  56 
of  ox,  120 
Peyer's  patches  of  horse,  363 
of  ox,  398 
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Pouch,    cutaneous,   of  sheep, 
777 
recto-genital,  of  horse,  356 
recto-vesical,  of  horse,  356 
vesico-genital,  of  horse,  356 
Poupart's  ligament,  246 
Precrural  lymph  glands,  606 
of  ox,  626 
of  pig,  632 
Premaxilla  of  clog,  157 
of  horse,  59 
of  ox,  120 
of  pig.  142 
Premaxillary  region,  66 
Premolars,  338,  342 
Prenasal  bone  of  pig,  143 
Preorbital  region  of  horse.  6S 
Prepectoral  lymph  glands  of 
ox,  624 
of  pig,  631 
Preplantar  artery,  564 
Prepubic  artery,  579 

tendon  of  horse,  250 
Prepuce  of  cUtoris  of  mare,  515 
of  dog,  507 
of  horse,  496 
raph^  of,  496 
structure  of,  497 
of  ox,  503 
of  pig,  506 
Preputial  diverticulum  of  pig, 
506 
frenum  of  horse,  497 
glands  of  horse,  497 
muscles  of  ox,  503 
orifice  of  horse,  496 
ring  of  horse,  497 
Prescapular  lymph  glands,  602 
of  dog,  643 
of  ox,  624 
of  pig,  631 
Presternum,  26 
Presylvian  fissure  of  dog,  727 
of  horse,  669 
of  pig,  721 
Prevertebral  artery,  545 
Process,  angular,  oJf  mandible 
of  dog,  159 
audi  tor  V,  external,  of  horse, 

56,  6t 
basilar,  of  horse,  48 

of  third  phalanx,  91 
ciliary,  743 

clinoia,  anterior,  of  sphen- 
oid l)one  of  dog,  156 
pastorior,      of      sphenoid 
bone  of  dog,  156 
of  pig,  142 
coracoid,  of  horse,  77 
coronoid    of    mandible    of 
horsp,  64 
of  radius  of  horse,  80 
frontal,  of  dog,  157 
hyoid,  of  horse,  57 
lacrimal,  of  dog,  158 
lingual,  of  horsi^,  65 
mammillary,  25 

of  horse,  13 
mastoid,  of  horse,  67 
maxillary,  of  dog,  158 
muscular,  of  arytenoid  car- 
tilages of  horse,  443 
of  temj)oral  bone,  57 
nasal,  of  horse,  60 


Process,   odontoid,  of  axis  of 
horse,  34 
of  ox,  112 
of  urethra  masculina,  498 
palatine,  of  dog,  157 
of  maxillse  of  horse,  58 
of  premaxilke,  60 
paramastoid,  48,  68,  69 
post-glenoid,  of  horse,  67 
pterygoid,  of  horse,  51 
retro^al,  of  horse,  91 
spinous,  of  axis  oi  horse,  34 
of  ox,  1 12 
of  cervical  vertebra)  of  ox, 

112 
of    lumbar    vertebrae    of 
horse,  39 
of  ox,  114 
of    thoracic    vertebra?    of 
horse,  36 
of  ox,  112 
of  vertebne  of  horse,  42 
styloid,  of  horse,  48,  68,  69 
of  radius  of  dog,  161 
of  temporal  bone,  57 
of  ulna  of  horse,  82 
of  ox,  129 
supraorbital,  of  horse,  55,  56 

of  ox,  1 19 
temporal,  of  maxillary  bone 

of  horse,  58 
urethral,  of  horse,  495 
vocal,  of  horse,  443 
zygomatic,  of  frontal  bone, 
55 
of  maxillary  bone,  58 
of  temporal  bone,  56 
Processus  anconseus  of  horse, 
82 
comu  of  ox,  118 
uncinatus  of  dog,  780 
vaginalis  of  horse,  491 
Projection  fibers,  676 
Prominentia  laryngea,  442 
Promontory,  753 
Pronator  quadratus  muscle  of 
dog,  324 
teres  muscle  of  dog,  323 
of  horse,  268 
of  pig,  315 
Prostate  of  dog,  506 
of  horse,  493 
of  ox,  502 
of  pig,  505 
Prastatic  ducts  of  horse,  499 
of  ox,  502 
utricle  of  horse,  493 
Protractor  muscles  of  prepuce 

of  ox,  5a3 
Protuberance,     occipital,     ex- 
ternal, 50 
internal,  54 
Proximal  border  of  hoof,  765 
interphalangeal  joint,   188 
sesamoid  bones  of  horse,  92 
of  ox,  131 
Psoas  major  muscle  of  dog,  326 
of  horse,  275 
of  ox,  306 
of  pig,  316 
minor  muscle  of  dog,  326 
of  horse,  275 
of  ox,  306 
of  pig,  316 


Psoas  tubercle  of  horse,  93 
Pterygoid  artery,  552 
bones  of  dog,  158 
of  horse,  60 
of  ox,  121 
of  pig,  143 
canal  of  horse,  51,  61 
crest  of  horse,  51 
foramen  of  horse,  51,  68 
ner\'e  of  horse,  681 
processes  of  horse,  51 
veins,  587 
Pterygoideus  externus  muscle 
of  horse,  220 
intemus  muscle  of  horse,  219 
lateralis  muscle  of  horse,  220 
muscle  of  ox,  297 
Pterygo-palatine  fossa,  60 

of  horse,  67 
Pterygo-pharyngeus      muscle 

of  horse,  349 
Pubis.  29 
of  dog,  167 
of  horse,  95 
of  ox,  131 
of  pig,  148 
Pubo-femoral      ligament      of 

horse,  193,  250 
Pudic  artery,  external,  580 
internal,  573 
of  ox,  619 
of  pig,  630 
nerve  of  horse,  710 
vein,  external,  598 
of  ox,  622 
Pulmonary  artery,  524,  535 
of  horse,  457 
circulation,  607 
nerves  of  horse,  457 
orifice    of    right    ventricle, 

531 
pleura  of  horse,  452 
plexus,  690,  712 

of  dog,  730 
valve  of  horse,  532 
veins.  524,  585 
of  horse,  457 

openings  of,  left  atrium, 
530 
Pulp  cavity  of  teeth,  339 
of  teeth,  339 
spleen,  of  horse,  379 
Puncta  lacrimalia  of  horse,  737 
Punctum  lacrimale  in  pig,  778 

lacrimalis,  736 
Pupil,  744 
of  dog,  779 
of  pig,  778 
Pupillary  border  of  iris,  744 
Pyloric  artery,  569 

glands  of  stomach,  360 
sphincter  of  horse,  359 
Pyraniid  or  pyramicls,  of  Fer- 
rein,  473 
of  oblongata,  655 
renal,  of  horse,  473 
of  ox,  480 
Pyramidal    decussation,    655. 
6r)H 
fasciculi,  660 
tracts,  658 

of  oblongata,  658 
Pyriform  lobe,  653,  668,  672 
of  dog,  728 
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Rings  or  ring,  fibrous,  of  inter- 
vertebral  fibro-cartilages, 
173 
inguinal,  external,  246,  250 

internal,  248,  249 
muscular,  of  cajcum,  365 
of  trachea,  450 
peritoneal,  490 
portal,  372 
preputial,  497 
subperitoneal,  490 
vaginal,  24S,  290 
of  ox,  500 
Ring-like  muscles,  211 
Root  of  hair,  763 
of  teeth,  339 
of  tongue  of  horse,  335 
Rostri  of  pig,  143 
Rtxstrum  suis,  464 
Rotation  of  joints,  172 
Rotator  muscle,  751 
Round  ligament  of  bladder  of 
horse,  476 
of  hip  joint  of  horse,  193 
of  horse,  356 
of  liver  of  horse,  375 
of  uterus  of  bitch,  523 
of  cow,  518 
of  mare,  513 
Rubrospinal  tract,  661 
of  Monakow,  652 
RugSD  palatini  of  horse,  332 
Rumen  of  ox,  390,  391 
blind  sacs  of,  392 
cardiac  orifice  of,  394 
cavity  of,  393 
coronary  grooves,  392 
dorsal  curvature  of,  391 
longitudinal  furrows,  391 
mucous     membrane     of, 

394,  397 
muscular  coat  of,  396 
pillars  of,  393 
ventral  curvature  of,  391 
of  sheep,  408 

of  stomach,  serous  coat,  396 
Ruminal  artery  of  ox,  615 
Rumino-reticular  fold  of  ox,  393 
orifice  of  ox,  393 


Sac,  anal,  of  dog,  432 
blind,  of  rumen  of  ox,  392 
carpo-metacarpal,  183 
conjunctival,  736 
intercarpal,  of  horse,  183 
intertarsal,  first,  200 

second,  200 
radio-carpal,  of  horse,  183 
synovial,  of  hock  joint,  200 
tarso-metatarsal,  200 
tibio-tarsal,  of  horse,  200 

Sacculations  of  ca'cum,  364 

Saccule,  759 

laryngeal,  of  horse,  447 

Saccus  ciecus  of  horse,  357 

Sacral  angle  of  ilium,  94 
artery,  lateral,  575 
middle,  of  ox,  618 
of  ox,  619 
canal  of  horse,  41 
foramen,  inferior,  of  ox,  114 

of  horse,  40 
ganglia  of  ox,  720 

52 


Sacral  lymph  glands,  604 
nerves  of  horse,  710 
vertebrae,  24 
of  dog,  151 
of  horse,  39 

articulations  of,  175 
development,  41 
of  ox,  114 
of  pig,  138 
Sacro-cocc>geu8       accessorius 
muscle  of  dog,  325 
inferior  muscle  of  horse,  240 
lateralis  muscle  of  horse,  239 
muscle  of  dog,  325 

of  pig,  314 
suix?nor  muscle  of  horse,  238 
ventralis    mediales    muscle 
of  horse,  240 
Sacro-iliac  joint  of  dog,  209 
of  horse,  190 
of  ox,  209 
of  pig,  209 
ligament  of  horse,  190 
Sacro-pubic  diameter  of  pehns 

of  horse,  97 
Sacro-sciatic  ligament,  190 
Sacrum  of  dog,  151 
of  horse,  39 

development,  41 
of  ox,  1 14 
of  pig,  138 
Sagittal    crest,     external,     of 
horse,  54,  66 
internal,  of  horse,  54 
fold  of  pleura  of  horse,  452 
groove  of  horse,  54 
pole,  716 
sinus,  591 
suture  of  horse,  54 
Salivary  glands  of  dog,  427 
of  horse,  346 
of  ox,  388 
of  sheep,  407 
Santorini's  duct,  373 
Saphenous  artery,  580 
of  dog,  640 
of  ox,  619 
of  pig,  630 
ner\e  of  dog,  731 
external,  of  horse,  708 
of  horse,  706 
vein,  598 
of  dog,  642 
of  ox,  6*22 
Sartorius  muscle  of  dog,  328 
of  horse,  281 
of  ox,  308 
of  pig,  316 
Satellite  vein,  524 
Scala  tympani,  759 

vestibuh,  759 
Scalenus    dorsalis    muscle    of 
dog,  324 
of  ox,  300 
of  pig,  312 
muscle  of  horse,  227 

of  pig,  312 
ventralis  muscle  of  dog,  324 
of  ox,  29S 
of  pig,  312 
Scansorius  muscle  of  horse,  278 
Scapha  of  auricle,  747 
Scaphoido-cunean  ligaments  of 
horse,  202 


Scapula,  27 
of  dog,  162 
of  horse,  74 
of  ox,  127 
of  pig,  146 
Scapular  cartilage  of  horse,  75 
Scapulo-bumeral    portion    of 

panniculus,  255 
Scapulo  -  humeralis     posticus 

muscle,  258 
Scapulo-ulnaris  muscle,  260 
Schtitz,  longitudinal  bundle  of, 

692 
Sciatic  foramen,  great,  94 
nerve  of  horse,  707 
notch,  lesser,  of  horse,  95 
Sclera  of  dog,  779 
of  horse,  740 
of  ox,  773 
Scrotum  of  dog,  506 
of  horse,  487 
of  ox,  500 
of  pig,  504 
Scutiform  cartilage,  748 
Scutularis,  749 
of  dog,  7^0 
of  ox,  774 
Scutulo-auricularis,  749,  751 
of  dog,  7^0 
of  ox,  774 
Sebaceous  glands,  762 
of  dog,  780 
of  ox,  775 
of  pig,  778 
Sebum  cutaneum,  762 
Second  carpal  bone,  85 
intertarsal  sac,  200 
metatarsal  bone,  HI 
nerve  of  horse,  676 
phalanges  of  dog,  165 
of  horse,  89,  111 
of  ox,  130 
tarsal  bone  of  horse,  109 
of  ox,  135 
Sectorial  teeth  of  dog,  426 
Segments  of  spinal  cord,   648 
Sella  turcica  of  horse,  71 
Semicircular      canals,      mem- 
branous, 760 
osseous,  758 
Semilunar  canal  of  third  phal- 
anx, 91 
cartilages    of    femoro-tibial 

articulation,  196 
crest  of  third  phalanx,  91 
ganglion,  678 
notch  of  ulna,  82 
Semimembranosus   muscle   of 
dog,  280 
of  horse,  280 
of  ox,  306 
of  pig,  316 
Seminal  vesicles  of  dog,  506 
of  horse,  491 
of  ox,  502 
of  pig,  505 
Seminiferous  tubules  of  testi- 
cles of  horse,  486 
Semispinalis    capitis    muscle, 
231 
colli  muscle,  231 
Semitendinosus  muscle  of  dog, 
327 
of  horse,  280 
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Spermatic  cord  of  ox,  500 
of  pig,  504 
nerve,  external,  of  horse,  704 
plexus,  714 

of  horse,  487 
veins.  596 

of  horse,  487,  489 
Spheno-frontal  suture,  55 
Sphenoid  bone  of  dog,  156 
of  horse,  50 
of  ox,  115 
of  pig,  141 
Sphenoidal  notch  of  horse,  55 
sinus  of  horse,  50 
of  ox,  127 
of  pig,  146 
Spheno-occipital  crest,  51 
Sphenopalatine  artery,  555 
foramen,   58,60,67,71 
ganglion,  711 
nerve  of  dog,  72S 

of  horse,  679 
sinus,  60 

of  horse,  50,  74 
vein,  589 
Spheno-squamous  suture,  56 
Sphincter,  211,  213 

ani  extemus  of  horse,  371 

internus  of  horse,  371 
cardiac,  of  horse,  359 
of  bladder  of  horse,  476 
of  mammary  gland  of  cow, 
521 
of  mare,  516 
of  uterus  of  mare,  513 
pupilla',  744 

pylori  of  horse,  358,  359 
Spma  furca*  ungulae,  767 

helicis  of  dog,  779 
Spinal  accessory  nerve,  690 
of  ox,  717 
arachnoidea,  647 
cord  of  dog,  724 
of  horse,  648 
of  ox,  715 
of  pig,  720 
tracts  of,  652 
ganglion,  692 
nerves  of  dog,  730 
of  horse,  692 
of  ox,  717 
of  pig,  723 
root  of  fifth  nerve,  658 
veins,  543 
Spinalis  et  somispinalis  muscle 
of  nig,  313 
muscle  of  horse,  233 
Spine,  haemal,  25 

ischiatic,  of  horse,  94,  95 
of  hoof,  767 
of  scapula  of  horse,  74 
of  tibia  of  horse,  101 
ventral,  25 

of  cervical  vertebrae  of  ox, 
112 
Spinous  muscle,  transverse,  of 
neck  of  horse,  231 
notch  of  horse,  51 
process  of  axis  of  horse,  34 
of  ox,  112 
of  cervical  vertebnr  of  ox, 

112 
of    lumbar    vertebne    of 
horse,  39 


Spinous    process   of    lumbar 
vertebra?  of  ox,  114 
of   thoracic  vertebrae   of 
horse,  36 
of  ox,  112 
of  vertebne  of  horse,  42 
Spiral  canal  of  cochlea,  759 

organ  of  corti,  760 
Splanchnic  nerve,  713 
Spleen,  accessory,  of  horse,  379 
of  dog,  435 
of  horse,  377 
of  ox,  404 
of  pig,  423 
of  sheep,  410 
pulp  of  horse,  379 
Splenial  fissure  of  dog,  727 

of  pig,  721 
Splenic  angle  of  horse,  372 
artery,  569 
of  dog,  638 
of  ox,  615 
of  pig,  628 
lymph  glands,  605 

of  pig,  632 
plexiLs,  714 
vein,  596 
Splenium,  672 
Splenius  muscle  of  dog,  324 
of  horse,  229 
of  ox,  300 
of  pig,  312 
Spongy  substance  of  l)one,  21 
Spur  vein,  593 

Squamous    part    of    occipital 
bone  of  horse,  49 
temporal  bone  of  horse,  55 
of  ox,  120 
Stapedial  nerve,  684 
Stapedius,  755 
Stapes,  754 
Staphyline  artery,  555 
Sternal  articulations  of  horse, 
178 
flexure  of  horse,  366 
ligament  of  horse,  178 
lymph  glands  of  ox,  624 
ribs,  25 

of  horse,  43 
Stemo-cephalicus    muscle    of 
dog,  324 
of  horse,  225 
of  ox,  298 
of  pig,  312 
Stemo-mandibularis      muscle, 

225 
Stemo-maxillaris  muscle,  225 
Stemo-thyro-hyoideus   muscle 
of  dog,  319 
of  horse,  224,  226 
of  ox  298 
of  pig,  312 
Stemo-thyroideus    et    stemo- 

hyoideus  muscle,  226 
Sternum,  26 
of  dog,  153 
of  horse,  45 
of  ox,  115 
of  pig,  139 
Stifle  joint,  194 

movements  of,  198 
of  dog,  2(K) 
of  ox,  209 
of  pig,  209 


Stomach  of  dog,  428 
of  horse,  357 
cardia  of,  358 
coats  of,  359 
fibers  of,  359 

greater  curvature  of,  357 
lesser  curvature  of,  357 
mucous  coat  of,  360 
muscular  coat  of,  359 
oesophageal  orifice  of,  358 
pyloric  extremity,  358 

orifice  of,  358 
serous  coat  of,  359 
structure  of,  359 
submucous  coat  of,  359 
vessels    and    nerves     of, 
360 
of  ox,  390 
of  pig,  417 
of  sheep,  408 
Stop  of  face  of  dog,  160 
Straight   muFclcs  of   head   of 
pig,  312 
sinus,  591 
Stratum  corneum,  761 
germinativum,  761 

of  hoof,  768 
periosteale  of  hoof,  769 
vitreum  of  body,  769 
Stria  lateralis,  671 
medullaris,  665 
terminalis,  665 
St  riff  acusticff*,  662 

olfactorii,  671 
Striate<l  muscle,  211 
Stroma  iridis,  744 

of  kidney  of  horse,  475 
of  ovary  of  mare,  510 
\itreum,  746 
Stylo-glossus  muscle,  337 
Stylo-hvoideus  muscle,  223 

of  ox,  297 
Stylohyoids  of  horse,  65 
Styloici  process,  748 
of  horse,  68,  69 
of  radius  of  dog,  161 
of  temporal  bone,  57 
of  ulna  of  horse,  82 
of  ox,  129 
Stylo-mandibularis    muscle, 
2*22 
of  ox,  297 
Stylo-mastoid  artery,  550 

foramen  of  horse,  57 
Stylo-maxillaris  muscle,  222 
Stylo-pharyngeus  muscle,  349 
Subarachnoid  cisterns,  646 

space,  646 
Subcallosal  gyrus,  671 
Subcarpal  arch,  5(V2 

check  ligament  of  horse,  272 
ligament  of  hon^e,  183 
Subcostal  artery,  539 
of  dog,  6;i3 
of  ox,  609 
Subcutaneotis  bursa*,  761 
Subcutis,  761 
Sulxlural  space,  646 
Subiliac  lymph  glands,  60(j 
Sublimbic  fissure,  669 
Sublingual  artery,  548 
of  dog,  635 
crest  of  horse,  348 
ducts  of  dog,  427 
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Synovial  membrane,  211 
bursal,  211 

of    anterior    digital    ex- 
tensor muscle,  265 
of  carpal  joints,  183 
of  elbow  joint,  181 
of  hip  joint  of  horse,  193 
of  lateral  digital  extensor 

muscle  of  norse,  265 
vaginal,  211 
sacs  of  hock  joint,  200 
sheath  at  carpus  of  ox,  305 
of    anterior    digital    ex- 
tensor muscle,  265 
of  coraco-brachialis  mus- 
cle of  horse.  258 
of  deep  digital  flexor  mus- 
cle of  horse,  272 
of  extensor  carpi  radialis 
of  horse,  263 
pedis  muscle^  288 
of  flexor   carpi    extemus 
muscle  of  horse,  269 
pedis  perforans  muscle 
of  horse,  294 
of  lateral  digital  extensor 

muscle  of  horse.  266 
of  peroneus  muscle,  288 
of  superficial  digital  flexor 
muscle  of  horse,  271 
Systematic  anatomy,  17,  18 
Systemic  arteries,  524 


Tactile  hairs,  763 
Taenia  of  small  colon,  370 
semicircularis,  685 
thalami,  665 
Tail  of  dog,  muscles  of,  325 
of  horse,  764 
fascise  of,  238 
muscles  of,  238 
of  ox,  muscles  of,  300 
of  pig,  muscles  of,  314 
Tapetum  cellulosum,  779 
nbrosum,  743 
of  chorioid,  742 
of  ox,  774 
Tarsal  arterv,  external,  581 
of  pig,  630 
perforating,  585 
bones,  29 

central,  of  horse,  107 

of  ox,  134 
fibular,  of  horse,  106 
ligaments  of,  202 
of  ox,  IM 
first,  of  horse,  109 

of  ox,  135 
fourth,  of  horse,  109 

of  ox,  134 
second,  of  horse,  109 

of  ox,  135 
third,  of  horsp,  109 

of  ox,  135 
tibial,  of  horse,  105 
ligaments  of,  202 
of  ox,  134 
fascia  of  horse,  274 
glan(Ls,  736 
muscle,  736 

sheath  of  flexor  pedis  per- 
forans muscle,  294 
sinus  of  horse,  105 


Tarsal  vein  of  ox,  622 

recurrent,  598 
Tarso-metatarsal      ligaments, 

202 
sac  of  horse,  200 
Tarsus,  29 
of  dog,  168 
of  eye,  736 
of  horse,  105 

canal  of,  109 

development  of,  1 10 
of  ox,  134 
of  pig,  149 
Taste  buds,  772 

organs  of  horse,  772 
Teats  of  mammary  glands  of 
bitch,  523 
of  cow,  520 
of  mare,  516 
Teeth,  338 

alveolar  periosteum  of,  339 
canine,  338 

deciduous,  of  horse,  346 

of  dog,  425 

of  horse,  341 

of  ox,  386 

of  pi^,  412 
camassial,  of  dog,  426 
cement  of,  339 
cheek,  338 

deciduous,  of  horse,  346 

of  dog,  425 

of  horse,  342,  343,  344 

of  ox,  386 

of  pig,  412 

of  sheep,  405 
crown  of,  339 
deciduous,  of  horse,  346 
enamel  of,  339 
incisor,  338 

deciduous,  of  horse,  346 
of  ox,  386 

of  dog,  425 

of  horse,  341 

of  ox,  386 

of  pig,  412 

of  sheep,  405 
lower,  of  horse,  344 
mandibular,  of  horse,  344 
maxillary,  of  horse,  343 
milk,  of  horse,  346 
molar,  338 

of  horse,  342 
neck  of,  339 
nippers,  339 
of  dog,  424 
of  horse,  340 
of  ox,  386 
of  pig,  411,412 
of  sheep,  405 
permanent,  of  horse,  340 
pinchers,  339 
premolar,  338 

of  horse,  342 
pulp  cavity  of,  339 
pulp  of,  339 

root  of,  :m) 

sectorial,  of  dog,  426 
structure  of,  339 
temporary,  of  horse,  346 
upper,  of  horse,  343 
vessels  and  nerves  of,  339 
wolf,  339 
of  horse,  58,  M 


Tegmentum,  664 

Tela  choroidea,  647.  657,  663 

of  third  ventricle,  666, 670 
Telencephalon,  667 
Temporal      artery,      anterior 
deep,  553 
of  dog,  635 
of  ox,  612 
posterior  deep,  552 
superficial,  550 
bone  of  dog,  156 
of  horse,  55 
of  ox,  120 
of  pig,  141 
fascia  of  horse,  213 
foramen  of  horse,  51,  67 
fossa  of  horse,  67 
nerve.  682 
of  dog,  728 
of  horse,  681 
of  ox,  717 
of  pig,  722 
process  of    maxillary    bone 

of  horse,  58 
vein,  587.  588 
wings  of  horse,  51 
Temporalis  muscle  of  dog,  318 
of  horse,  219 
of  ox,  297 
Temporary  teeth  of  horse,  346 
Temporo-hyoid     articulation, 

180 
Temporo-mandibular  articula- 
tion of  dog,  204 
of  horse,  179 
of  ox,  '2(H 
of  pig,  204 
Tendinous     center      of     dia- 
phragm of  horse,  243 
Tendo   femorotarseus    muscle 

of  horse,  289 
Tendon,  prepubic,  250 

shcAth,  211 
Tendons,  211 
Tenon,  capsule  of,  738 
Tensor  fascise  antibrachii 
muscle  of  dog,  322 
of  horse,  260 
of  ox,  303 
of  pig,  315 
lat^p  muscle  of  dog,  326 
of  horse,  276 
of  ox,  306 
of  pig,  316 
palati  muscle  of  horse,  333 
tympani,  755 
Tenth  ner\'e,  687 
Tentorial  area,  668 
Tentorium  cerebelli,  646 

osseum  of  horse,  70 
Teres  major  muscle  of  dog,  322 
of  horse,  258 
of  ox,  302 
of  pig,  314 
minor  muscle  of  dog,  321 
of  horse,  256 
of  ox,  302 
of  pig,  314 
tubercle  of  humerus^  77 
Terminal  arch  of  digital   ar- 
teries, 564 
arteries,  524 
line  of  horse,  353 
nuclei,  658 
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Tract U8  olfactorius,  671 

opticus,  666 
Tragicus  muscle,  751 
Tragus,  748 

of  dog,  ;^o 
Transvorsalis  costarum  muscle 
of  dog,  325 
of  horse,  236 
of  ox,  300 
of  pig,  313 
fascia  of  horse,  249 
Transverse  arytenoid  ligament 
of  larynx,  444 
diameter  of  pelvns,  97 
ftssiu-e,  669 
of  ox,  716 
fossa  of  brain,  667 
hyoideus   muscle,  224 
lamina,  ethmoid  bone  of  dog, 

157 
ligament  of  carpus,  263 
of  hip  joint  of  horse,  192 
of    radio-ulnar    articula- 
tion of  horse,  182 
palatine  suture  of  horse,  69 
sinuses,  591 

spinous  muscle  of  neck,  231 
Transversus  abdominis  muscle 
of  dog,  326 
of  horse,  248 
of  ox,  302 
of  pig,  313 
costarum   muscle,  242 
thoracis  muscle  of  horse,  242 
of  pig,  313 
Trapezius  cervicalis  mu8cle,250 
muscle  of  dog,  319 
of  horse,  250 
of  ox,  302 
of  pig,  314 
thoracalis  muscle,  251 
Triangularis  stemi  muscle,  242 
T-riceps  brachii,  260,  261 
extensor  cubiti  of  horse,  260 
muscle  of  dog,  322 
of  ox,  303 
of  pig,  315 
surse  muscle  of  horse,  292 
Trifiwial  nerve  of  horse,  677 
Trigeminal  nerve  of  horse,  677 
Trigonum  lemnisri,  664 
oTfactorium,  653,  687,  671 
vesica*  of  horse,  476 
Trochanter,  external,  of  femur 
of  horse,  99 
great,  of  femur  of  horse,  99 
internal,  of  femur,  97 
Trochanteric  fcxssa  of  femur  of 
horse,  99 
ridge  of  femur  of  horse,  99 
Trochlea  of  femur  of  horse,  99 
of    tibial     tarsal     bone    of 
horse.  105 
Trochlear  foramen  of  horse,  51 , 
67 
ner\'e  of  horse,  677 
origin  of,  664 
Trochoid,  172 
True  joints,  170 
ribs,  25 

of  horse,  43 
vertebra*,  24 
vocal  cords  of  dog,  468 
of  horse,  448 


Truncus  bicaroticus,  541 
Tuber  calcis  of  fibular  tarsal 
bone  of  horse,  106 
cinereum,  653,  665 

of  dog.  726 
ischii  of  horse,  95 
scapuke  of  horse,  77 
Tubercle,  cuneate,  of  pig,  720 
internal,  of  humerus,  78 
lacrimal,  of  horse,  61 
of  Lower,  530 
of  scapula  of  horse,  75 
psoas,  of  horse,  93 
teres,  of  humerus,  77 
Tuberculum  cinereum,  656 
faciale,  655 

intervenosum  of  horse,  530 
olfactorium  of  pig,  721 
Tul)erosity,  alveolar,  69 
bicipitai,  of  ratlius,  81 

of  scapula,  77 
deltoid,  of  horse,  78 
external,  of  humerus,  78 

of  radius  of  horse,  81 
facial,  of  ox.  120 
internal,  of  humerus,  79 
of  rauius  of  horse,  81 
maxillary,  of  horse,  58 
metacarpal,  of  horse,  88 
of  atlas  of  ox,  112 
of  tibia  of  horse,  102 
Tubules  of  testicles,  486 
renal,  of  horse,  474 
seminiferous,  of  testicles,  486 
uriniferous,  of  horse,  474 
Tunic,  abdominal,  245 
of  pig,  313 
fibrous,  of  ape,  740 
Tunica  albuginea,  486,  495 
fibrosa  of  kidney,  473 
mucosa  laryngis,  448 
propria  of  skin,  762 
vaginalis  communis,  490 
of  dog,  506 
of  horse,  489 
of  ox,  500 

propria  of  horse,  485,  490 
vascufosa  of  testicles,  486 
Turbinal  bones  of  dog,  158 
of  horse,  62,  438 
of  ox,  122 
of  pig,  143,  465 
crest,  inferior,  of  horse,  58 
superior,  of  nasal  bones  of 
norsCj  61 
fold,  inferior,  of  horse,  440 
superior,  of  horse,  440 
Twelfth  nerve,  692 
Tympanic  artery,  552 
cavity  of  dog,  780 
of  horse,  752 
of  ox,  775 
of  pig,  778 
membrane,  753 
nerve,  686 
opening  of  Eustachian  tube, 

755 
plexus,  687 


Udder  of  cow,  519 
Ulna,  28 

of  dog,  163 

of  horse,  82 


Ulna  of  ox,  128 

of  pig,  147 
Ulnar  artery,  559 
of  dog,  637 
of  ox,  613 

superior  collateral,  of  ox, 
612 
carpal  bone  of  horse,  84 
nerve  of  dog,  730 
of  horse,  696,  698 
of  ox,  718 
of  pig,  723 
vein,  595 
of  dog,  642 
ITlnaris  lateralis  muscle  of  dog, 
323 
medialis  muscle  of  dog,  323 
I'mbilical  artery,  574,  606 
of  dog,  641 
of  ox,  619 
fissure  of  horse,  374 
ligament  of  bladder,  476 
vein,  607 
Undershot  dog,  425 
Uni^ual  phalanx  of  horse,  90 
Unipennate  muscle,  212 
l^nstriped  muscle,  211 
Ureters,  469 
of  bladder,  fundus  of,  476 
of  dog,  484 

of  heart,  pelvic  part,  475 
of  horse,  475 

abdominal  part,  475 
of  ox,  480 
of  pig,  483 
IVethra,  469 
masculina  of  dog,  507 
of  horse,  497,  498,  499 
of  ox,  504 
of  pig,  506 
of  cow,  519 
of  mare,  515 
of  sow,  522 
l^rethral  crest  of  horse,  499 
glands  of  horse,  499 
groove  of  horse,  495 
muscle  of  dog,  507 
of  horse,  499 
of  mare,  516 
of  ox,  504 
of  pig,  506 
orifice,  external,  of  cow,  519 
of  male  horse,  499 
of  mare,  515 
of  ox,  503 
internal,  of  horse,  477, 499 
of  horse,  477 
of  pig,  505 
process  of  horse,  495 
sinus  of  horse,  495 
Urinary  bladder.     See  Blad- 
der. 
organs,  469 
of  dog,  4S3 
of  horse,  469 
of  ox,  478 
of  pig,  481 
Uriniferous  tubules,  474 
Urogenital  fold  of  horse,  355 
sinus  of  mare,  514 
system,  469 
Uterine  artery,  571 
middle,  578 
of  dog,  641 
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Vena  azygos,  5S6 
of  dog,  642 

of  horse,  opening  of,  529 
cava,  524 
anterior,  586 

opening  of,  529 
of  clog,  641,  642 
of  ox,  622 
posterior,  595 
opening  of,  529 
eomitans,  524 
hemiazygos,  587 
of  dog,  642 
of  ox^  621 
jugulans  of  ox,  621 
renexa,  589 
of  ox,  621 
Venjp  vorticosa*,  745 
Venous  arch,  595 

plexus  of  urethra  of  mare, 
516 
Venter   of   scapula   of   horse, 

Ventral  columns  of  spinal  cord, 

651 
muscles  of  ne<'k  of  horse,  224 
nerve  of  dog,  729 
sacral  foramina  of  horse,  40 
sacro-iliac  ligament,  190 
spine,  25 

of  cervical  vertebne  of  ox, 
112 
Ventricle,  fourth,  of  horse,  662 
lateral,  674 

of  larynx  of  horse,  447 
of  ox,  459 
middle,  of  larynx,  447 
of  heart  of  horse,  left,  533 

right,  530 
third,  ()66 
Ventricular  ligament  of  larynx 

of  horse,  444 
Ventricularis  et  vocalis  muscle 

of  horse,  446 
Vent ri cuius    bulbi    olfactorii, 

671 
laryngis  medianus  of  horse, 

447 
lateralis,  674 

laryngis  of  horse,  447 
quartus,  (UVi 
tertius,  6t)6 
Vermis,  660 

of  dog,  725 
Vertebne,  24 

accessory  processes,  25 
anticHnal,  of  horse,  42 
arch,  24 

articular  processes.  25 
bo<lv,  24 
caudal,  24,  25 
centrum,  24 
cervical,  24 

of  dog,  150 

of  horse,  32 

of  ox,  112 

of  pig,  136 
coccygeal,  24 

of'dog,  152 

of  horse,  41 

of  ox,  114 

of  pig,  138 
development,  25 
diaphragmatic,  of  horse,  42 


Vertebne,  false,  24 
fixed,  24 
foramen,  25 
hsemal  spine,  25 
ligaments  of,  of  dog,  204 

of  horse,  172 

of  ox,  203 

of  pig,  204 
lumbar,  24 

of  dog,  151 

of  horse,  38 

of  ox,  112 

of  pig,  138 
mammillary  processes,  25 
movable,  24 
notches,  25 

of  horse,  intercentral  articu- 
lations of,  173 

interneural     articulations 
of,  173 
ossification  of,  25 
primary  centers  of  ossifica- 
tion, 25 
sacral.  24 

of  dog,  151 

of  horse,  39 

articulations  of,  175 
development,  41 

of  ox,  114 

of  pig,  138 
secondary  centers  of  ossifi- 
cation, 25 
spinous  proceas,  25 
tnoracic,  24 

of  dog,  150 

of  horse,  35,  36,  37 

of  ox,  1 12 

of  pig,  137 
transverse  processes,  25 
true,  24 

ventral  spine,  25 
Vertebral  artery,  540 

of  dog,  633 

of  ox,  609 

of  pig,  627 
canal,  25 

of  horse,  42 
column,  24 

of  dog,  150 

of  horse,  31 

of  ox,  112 

of  pig,  136 
foramen,  25 
formula,  24 

f groove  of  horse,  42 
igaments  of  dog,  204 
of  horse,  172 
of  ox,  203 
of  pig,  204 
notches,  25 
vein,  586 
Vertex  cornea^,  741 
Vertical  septum  of  metacarpus 

of  ox,  130 
Vesical  artery,  574 
Ve»sicles,  seminal,  of  dog,  506 
of  horse,  491 
of  ox,  502 
of  pig,  505 
Vesico-genital  pouch,  356 
Vesico-prastatic  artery,  574 
Vestibular  ganglion,  686 

nerve,  686,  761 
Vi»stibule  of  ear,  758 


Vestibule  of  larjTix  of  horse, 
447 
of  omental  cavity,  380 
Veterinary  anatomy,  17 
Vibrissa^,  763 
Vidian  canal  of  horse,  51,  61 

nerve,  681 
Villi  of  articulations,  170 
Visceral  layer  of  pericardium, 
525 
pleura  of  horse,  452 
Vitreous  Ixxly,  746 

of  ox,  774 
Vocal  cords,  false,  of  dog,  467 
of  horse,  447 
of  ox,  459 
of  pig,  465 
true,  of  dog,  468 
of  horse,  448 
ligament  of  horse,  444 
process  of  horse,  443 
Vocalis  muscle  of  horse,  446 
Volar  arch.  562 
artery,  deep,  562 

of  second  phalanx,  564 
common  digital  artery  of  ox, 

614 
digital  nerves  of  dog,  731 
flexion  of  joints.  171 
foramen  of  third  phalanx,  91 
ligament  of  carpal  joints,  183 

of  pastern  joint,  188 
muscle  of  pig,  315 
nerve  of  horse,  701 

of  ox,  718,  719 
plexus,  595 
sesamoids  of  dog,  165 
Vomer  of  dog,  158 
of  horse,  63,  431 
of  ox,  122 
of  pig,  143 
Vomero-nasal  organ,  772 

of  horse,  440 
Vortex  cordis  of  horse,  534 
V-shaped  ligament,  188 
Vulva  of  bitch,  523 
of  cow,  519 
of  mare,  514 
of  sow,  522 
Vulvar  cleft  of  mare,  514 


Wall  of  horse's  hoof,  764 
White  commissure  of  cord,  650 
line  of  hoof,  765 
matter  of  nervous  system, 

fr44 
Wilson's  muscle  of  dog,  507 

of  ox,  504 
Winslow's   foramen,  379 

of  ox,  396 
Wirsung's  duct  of  horse,  372 
Wolf  tooth,  339 

of  horse,  58,  64 
Wool,  777 


Xiphoid  cartilage,  26 
of  horse,  46 


Y-SHAPED  hgament,  188 
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Zone,     epigastric,    of     horse,  !  Zygomatic  arch  of  horse,  56,      Zygomatic  process  of  tt  Diy  oral 

353  I           67  bone,  56 

hypogastric,        of       horse,          l)ones  of  horse,  62  Zygomatico-auricularis.  74** 

353                                               crest  of  horse,  58,  62  of  ox,  747 

intermediate,     of      kidney,          gland  of  dog,  427  Zygomaticus   mus<  le    of    ti*«, 

473                                                nerve  of  dog,  72H  318 

mesogastric,  of  horse,  353                  of  horse,  679  of  horse,  215 

Zonula  ciliaris,  743,  747                      process  of  frontal  bone,  55  of  ox,  295 

of  Zinn,  747                                        of  maxillary  bone,  58  i  of  pig,  311 


